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yy | EDITORIAL —— HOW MUCH any 
IS A PAGE OF ARCHAEOLOGY WORTH TO YOU? 
RCHAEOLOGICAL RESEARCH is useful only insofar as its results become 
7. | widely available through publication. The Society for American Archaeology 
~ has an unsurpassed opportunity to put information of basic importance into libraries 
d around the world and into the hands of scholars and interested readers through 
AMERICAN ANTIQUITY and through its Memoir series. 
of BUT, publication (not merely printing) of archaeological information, detailed 
and well illustrated, is expensive ($15 to $20 a page) and the amount we publish 
is severely limited by the funds we have available. With no capital and no endow- 
e, | ment, we must depend on dues, supplemented by sales of earlier issues, occasional 
1- gifts from generous and interested friends, and grants solicited from foundations. 
. - Our officers all serve without compensation, of course, so that about 9% of our 
Jt. expenditures can go into our publications. Only part of the income from our in- 
of creased dues can go for expanding our activities, as most of it is needed to meet 
n rising costs and to permit a reduction of engraving charges to authors. 
e, The Society has accepted for publication, and will publish if funds can be ob- 
t, tained, a comprehensive report by Clarence H. Webb on the Belcher Site in Louisi- 
a, ana, an extremely important Caddoan site, and also a symposium on the Archaic 
" assembled by Douglas S. Byers, with significant papers on the Archaic from the 
Pa ' Atlantic Coast to the Pacific by a number of prominent archaeologists. These 
a Memoirs, both expected to run to 200 to 300 pages, and generously illustrated, will 
ty go to all members free of charge, when published. 
: We have in press, with funds for publication assured, Memoir 14, the final 
e, report on Danger Cave, by J. D. Jennings, being published jointly with the Univer- 
sity of Utah, and Memoir 15, on Yucatan Maya pottery making, by R. H. Thomp- 
E : son. Other important studies languish in manuscript form, unpublished and rela- 
4 tively unknown, for lack of funds. We can divert no more than a small part of our 
} : regular income to Memoirs, as the journal and the operation of the Society require 
cK the bulk of it. Therefore, we hope that some of our members — or nonmember 
-n friends — will help with gifts, either large or small, so that a continual growth of 
4. | our publication program will be possible, to match the continued growth of archae- 
of ological discoveries and understanding. 
0, The Society for American Archaeology, like other nonprofit organizations, enjoys 
d the privilege of receiving tax-exempt gifts, according to an interpretation by the 
Office of Internal Revenue, dated July 7, 1945, under section 101 (6) of the Internal : 
: Revenue Code, as follows: 
ict Contributions made to you are deductible by the donors in arriving at their taxable net income in 


the manner and to the extent provided by section 23 (0) and (q) of the Internal Revenue Code, 
as amended, and corresponding provisions of prior revenue acts. Bequests, legacies, devices or 
b- transfers, to or for your use are deductible in arriving at the value of the net estate of a decedent 
for estate tax purposes in the manner and to the extent provided by sections 812 (d) and 861 (a) 


es } (3) of the Code and/or corftesponding provisions of prior revenue acts. Gifts of property to you 
: are deductible in computing net gifts for gift tax purposes in the manner and to the extent provided 
‘ in section 1004 (a) (2) (B) and 1004 (b) (2) and (3) of the Code and/or corresponding provisions 

ri- \ of prior revenue acts 

n. ' While a gift to the Society of substantial size can immediately aid in the publication 

s. | of a Memoir, smaller gifts are also extremely welcome, as they can aid in building 

" our funds for future publication. 


Gifts to the Society for American Archaeology should be sent to the Treasurer, ; 
James A. SwauGer, Carnegie Museum, Pittsburgh 13, Pennsylvania. 
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AN ALLUVIAL SITE ON THE SAN CARLOS 


INDIAN RESERVATION, ARIZONA* 


Emit W 


HE MOUNTAINOUS belt of east-central 

Arizona has produced little evidence bearing 
on the problem of human history prior to the 
introduction of pottery and agriculture and the 
In terms of the 
Christian calendar the events since about a.p. | 
are understood with varying degrees of clarity 
and reliability, but before the beginning of the 
Christian era the record for this region is still 


development of village life. 


largely a void. The nature of the terrain, com- 
posed mainly of mountains with narrow, steeply 
pitching, and deeply entrenched valleys, has 
been unfavorable for the formation of the kind 
of alluvial deposits in which early human re- 
But there is no 


to suppose that the ecology of a mountainous 


mains are often found. reason 
region was less attractive to people of a primi- 
tive subsistence economy than were the plains 
or the broad low-lying intermountain valleys. 
The work in west-central New Mexico by Mar- 
tin, Rinaldo, and Antevs (1949) and in Bat 
Cave by Dick (1952, 1954) has pointed up the 
fact that the higher altitudes and rough terrain 
not The dis- 
therefore, of an alluvial site (Arizona 
W:10:112, Arizona State Museum Survey) in 
the Cienega Creek valley near Point of Pines 
(Fig. 1) in the summer of 1955 merely empha- 
sizes what may be expected in the occasional 


were deterrents to occupation. 


covery, 


valley or geologic situation in mountain country 
where all the conditions of man’s presence, of 
niversity of Arizona 
Point of Pine n the Sar 
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ber 10 


Haury 


his leaving his “tracks,” and of nature’s blanket- 
with earth, 
brought 
permits decipherment. 


them 
which 


ing them later to uncover 


again, are together in a way 

The location of such favored spots will re- 
quire a more systematic and persistent search 
and a closer scrutiny of the ground than is gen- 
erally necessary elsewhere. The site in question 
As early as 


potentiality of Cienega Creek as a 


abundantly illustrates this point. 
1941, the 
source of early human remains was recognized 
by E. B. Sayles. Here, a narrow valley, partly 
filled flat-lying 
being exposed by 


and 
trenching, provided 


with alluvial beds now 
arroyo 
the physical requisites for “gully archaeology.” 
Frequent observations of the arroyo after 1946 
netted occasional fragments of chipped stone in 
the talus but never anything in place in the 
Finally, on July 4, 1955, Sayles 


with several others, came 


arroyo walls. 


and I, in company 


upon a large stone imbedded in a fine-textured 


laminated silt deposit (Fig. 2), which proved 


to be a grinding stone inverted over the com- 


panion hand stone. With this clue, indisput- 


able evidence that man had left a functionally 
related combination of his tools on the 


spot 


during a period of alluviation, investigations 
were begun on July 6 and continued through 
August 3, 1955, and resumed from June 18 t 


June 28 in 1956. 


The ¢ Valley ( Creek 
under the north rim of the Nantack Ridge at an 
elevation of about 7000 


ienega ienega rises 
feet and flows in an 
easterly to southeasterly direction, emptying 
into Eagle Creek 15 miles away at 
an elevation of 4500 feet (Fig. 1). The several 


small intermittent streams which make up the 


eventually 


head of the drainage system drop precipitously 
within canyons cut in tuff beds. They join at 
the base of the ridge to form the main valley. 
With the lessening of the gradient the valley 
broadens to 100 m. or so and is framed by steep 
valley sides composed of a heavy tuff bed cap- 
ped by lava. Originally that part of the valley 
which concerns us here was deep, but aggrada- 
tion has reduced this depth to approximately 
45 m. and formed a flat valley floor with mn 
appreciable altitudinal changes laterally. Ma- 
ture pine trees grow sparsely on the valley floor, 
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Fic. 1. Location of the Cienega Creek site, San Carlos Indian Reservation, Arizona. 
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Fic. 2. Grinding stone, inverted over handstone (not 


visible) in Bed C-3. Trowel rests on hearthstone in Bed 


D-1. Profile face slopes away from camera, giving dis 


torted impression of depth 
suggesting that stable conditions in the aggrada- 


tion were reached at 100 years 
the valley floor becomes boggy in 


process least 
ago. Locally 
wet weather and, in one area of several acres, 
water stands for a time during the winter and 
summer rainy periods, producing an ephemeral 
marsh, or cienega, from which the creek takes 
its name (Fig. 3). 

The 


> 


10 to 20 m. 


width from 
and has a depth of 4 m. or less. 


present arroyo ranges in 
There are no records or observations available 
the cutting began. 
Inferentially, this was not earlier than 1885 and 
probably later, judged by the 
“young” appearance of the arroyo itself. Youth- 
ful pines, perhaps no more than 10 to 15 years 


as to date when arroyo 


was somewhat 


of age, have sprouted in the channel bays. 
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As a place to live, the valley and the adja- 
cent mesas provided a few specific attractions. 
In spite of the arroyo cutting adjacent to the site 
here 
floor 


dred meters. 


discussed, water emerges in the channel 
and trickles downstream for several hun- 
Even during the driest parts of 
the year this water source is unfailing. Judged 
on the basis of the “water holes” exposed dur- 
ing our excavations, put down at a time when 
the valley floor was much lower than today, the 
availability of water must have been a charac- 
teristic of the spot for a long time, and there- 
fore a feature which would have attracted 
people. 

The mesa tops flanking the valley, though 
rocky, provide patches of fertile basalt-derived 
soil. Man-built barriers, in the form of low 
stone terraces designed to impede quick sur- 


These 


attributable to the agricultural practices of 


face runoff, are a common sight. are 
the 
the 
are 
easily found on the benches and the mesa top. 
A small stone pueblo (Arizona W:10:4) occu- 
pies the top of a tuff outcrop directly west of 
the alluvial site (Fig. 4). Thus, although the 
area was a favored spot in late prehistory, the 
kinds of artifacts found in these pueblo villages 
were not unearthed in the geological context 
of the valley deposits, except for a limited 
amount of pottery in a stratigraphically late 


bed. 


people who have occupied the area within 
last thousand years. Their village sites, too, 


So by comparison and exclusion a long 
period of use of the valley may be assumed. 


THE 


The principle human evidence in the valley 


deposits was limited to the area excavated, * 


measuring 5 by 13 m. A black carbonaceous 
layer (D-1), the oldest culture deposit, was 
south 


of the site and it is probable that human ves 


traced for some 25 m. north and 75 m. 
tiges occur at least over this lateral spread. 
Some chert chips and hearthstones have been 
picked up on the eroded slopes of the arroyo 


Diagrammatic section of the Cienewa Creek valley (roughly E-W), showing 


the relationship of the site to the local physiography 
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HAuR) AN ALLUVIAL SITE IN ARIZONA 5 
even beyond these limits. The excavations arroyo bank varied from 3 m. at the south end 
recorded here appear to be in the heart of to 7 m. at the north end (Fig. 5). The maxi- 


where human activity was most in- 
should be emphasized that the evi- 
this was preserved within the clay, 
silt, sand, and gravel that make up the flood 
ain deposit of the valley. 


the area 
tense. It 
dence oft 


Human disturb- 
ances of the deposit remove all possibility of 
mere accidental or secondary inclusions in the 
alluvium. Excavations for fires, for water, and 
for the disposal of the dead stand in a relative 
temporal relationship to each other because 
as time passed, the rising valley floor was pro- 
viding man with an ever-changing surface. 

Our digging procedure was first to remove 
the talus material from the sloping arroyo face 
wer a lateral width of 4 m. centering around 
the imbedded grinding stone which first led 
us to this spot. Next, the cutting of a vertical 
face made it clear that the deposits could be 
separated by character and that there was a 
series of them. As new cultural manifestations 
appeared, lateral digging of the area was even- 
tually extended to 14 m. Penetration into the 


Fic 4. 


Arrow indicates 14th century pueblo 


Panoramic view of Cienega Creek 


mum depth of the testing below the existing 
surface was 4.75 m. and the base level of the 
excavation below the deepest culture-bearing 
stratum (D-1), except for a limited test, was 
approximately 1.5 m. above the present arroyo 
floor. The face of the digging was kept vertical 
and the cuts into the bank varied from 0.25 to 
0.50 m. slices, depending on the character of 
Ap- 


m. of dirt were removed 


the features being dissected at the time. 
proximately 200 cu. 
in the operation. 

The exposures of the valley de- 
posits, visible in the present arroyo for nearly 
a half mile below the Cienega Creek site, and 


( jeology. 


those freshly opened by our digging reveal a 
succession of sediments with remarkable lateral 
uniformity. The maximum observed depth of 
the formations was about 5 m. and it is prob- 


Vertical dif- 
into 
based on such physical characteristics as tex- 


able that they go much deeper. 


ferentiation of the sediments beds was 


site (center) looking west 


ruin (Ariz. W:10:4) 
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ture, composition, and color. No lithological 
tudy was made. Marked erosional unconformi- 
ties, important in the separation of beds due to 


climatic Evidence 


fluctuations, were not seen. 
for a minor erosion noted on the contact be- 
tween the B-2 and C-1 beds is discussed later. 
The absence of such erosional features suggests 
a nearly continuous depositional process inter- 
rupted by occasional pauses of variable dura- 
tion when some surface stability appears to 
This in itself is a hint that the 


ot 


have existed. 


recorded span time need not have been 


great. 
the geology the 


Unfortunately of of 


little help in reading either the chronological 


Site 


Is 


ANTIQUITY 


XXIII, 1, 1955 
tion of past climate. No comparable sequend 
has been seen anywhere in the area and nm 
reference points exist which allow correlatiofg 
with other geochronologies. The absence dl 
both vertebrate and invertebrate fossils hand& 
caps stratigraphic classification. Furthermorgj 
the uniqueness of the archaeological complel 
prevents ready equation with known cultural 
materials of an established sequence. 

The following description of the beds pra 
ceeds from the surface downward. It is recogy 
nized that the designation of formations in thi 
fashion is contrary to usual geological practigl 


but the 


archaeologist who excavates in the® 
has need from the start to establish label 


before the full profile is known. This is beg 


record or in providing much useful informa- done by beginning at the surface (Figs. 5, 6% 
pit Yj 
Limit OF — 


avaTion 
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Fic. 5. Plan and profile of the Cienega Creek site, draw 
iltural features. All hearths were on the D rfa and 
3 and elsewhere represent cremations. Hachured units 
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The geological column of the Cienega Creek site. Scaling stick is 2.2 m. long. 


Fic. 7. Pit 1 (foreground), Pit 2 (right of scale), and Pit 3 (far right). The last, 


containing the cremations, often with cover stones, is only partially exposed here 
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(3) Light brown silt, sand, thin gravel 


ated and lenses; prominent lenses of light tan 
I sand and some horizontal laminations 


as in C-l. Bed thickens abruptly ir 


northwest part of area excavated 


wert 
silt, sand; soft and ddorous from organi ynten 
bly or locally change plant remains identified (by C. 7 
3§-0.5 Mason, Jr., Assistant Taxonomist, 
d and gravel: grav Department of Botany, University of 


i tuff nconsolidated Arizona) as probably Sedge (Scirpu 
dlidus or S. acutus), a marsh plant 
Conformity present in the area today: a seed of 
Light brown sand and silt, som Pinus, probably P. ponderos: see 
lenses; horizontal laminations of Chenopodium sf nd 
able thickness prominent; soft unidentified seed 
the top is a continuous thin 
5S con organically staine Contormit 
aye apped by 5 to 1 n f Bed D: (1) Dark gray clay, mixed with 


presenting a somewhat 


charcoal, hearthstones to depth of 


lulating and locally eroded surfa 0.60-0.75 disturbance by man 
(2) Dark gray clay, sterile, compact 
Conformity 
ght brownish gray silty clay, tuff Conformit 
‘bles; hard; pinches out and ted E: Light brown sand and ; 
ppears area of Pits 9 and 1( 20-0.35 nconsolidated; base not expose 


Fic. 8 


Profile of Pit 


3 with cremations 


and Pit 4 (right). Upper right margin of 


Pit 4 partly destroyed by erosion on C-1 surface 
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the cremated human 


unburned animal bone fragments 


Exc ept for 
nones and 


Fauna 


yssociated with a cremation, no faunal remains 
were encountered in the excavations. Consider- 
food preparing activity 
yearths and the few grinding tools, the absence 
offers an interesting anomoly. This 
s especially true for the D bed which had all of 
the earmarks of a camping situation, but less 
the C bed and its components which 
# represent a period of relatively rapid aggrada- 

tion during which time people made specialized 


Since 2 


ng the suggested by 


f bone 


so for 


unburned bone arti- 
ts did survive in the soil one may infer that 
soil conditions were not such as to completely 


ise of the spot. 


Tac 


destroy bone if it was ever present. More prob- 
able is the inference that food preparation was 
imited to vegetal materials or that some other 
} selective factor, not now apparent, was work- 


“ing. 

Hearths. Shallow, circular, basin-like depres- 
filled 
racked 


dentified as 


sions with fire-stained and sometimes 


rocks and charcoal have been 


hearths. 


basalt 
main hearthstone 
, concentrations appeared, all on the surface of 
ayer D-1 (Fig. 5). The amount of stones re- 
moved in the larger ones amounted to about 


Six 


In addition, hearth- 
stones were widely distributed through this bed, 
The 


rocks themselves varied in size but seldom ex- 


half bushel in volume. 
suggesting considerable cooking activity. 


The heat-resisting 
the 


ceeded 20 cm. in diameter. 


properties of basalt influenced choice of 


basalt over tuff for use in the cooking process. 
hearths 


In the 3 bed C no 


units of were 

noted and hearthstones were rare. Their pres- 

Pence has no apparent connection with the 

} cremations and must be related to food prepa- 

tation practices. In passing it should be noted 

* that the rocks associated with cremations, often 
as cap stones, were of unburned tuff. 

It has been generally observed that the allu- 

? vial sites of the Cochise culture yield hearth- 

, Stones in abundance and that they are less 

common in the later villages of pottery making 

i times. This is true of Point of Pines also where 

in pit-house village or pueblo they are an in- 

frequent attribute of the site. Bed B-l, with 

} pottery, produced none. Insofar as the local 

: culture history 1s concerned the incidence ol 


hearthstones in itself hints at some age for this 
} site as compared with the numerous nearby 
ruins of pottery times. 
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Pits. The first feature, encountered early in 
the excavation, which removed all doubt about 
human presence on the spot and established 
with absolute the cultural re- 
mains were not redeposited, was a circular pit 


certainty that 
1.5 m. in diameter and nearly as deep. Subse- 
quent digging exposed 11 additional pits vary- 
ing to some extent in size, shape, and the levels 
from which they were dug (Fig. 5). The sec- 
tioning method of excavation employed made 
for easy differentiation of the sedimentary de- 
posits in the pits from those of the beds into 
which they were dug, as is clearly brought out 
in Figures 7 and 8. 
follows: 


Details of the pits are as 


Pit 1. Dimensions: mouth diameter 1.5 m., reducing to 
about 1 m. at bottom; bottom flat; depth 1.4 m. 
Fill: fine laminated curved silt layers with occasional 
hearth stones and lumps of charcoal and black 
clay probably derived from Bed D-1. 
Level: dug from top of D-1 through this deposit and 
deeply into E (Fig. 7). 

Pit 2. Dimensions: mouth diameter 1.3 m., with genth 
sloping sides converging sharply at 1 m. to make 
shoulder, continuing downward to form rounded 
bottom; depth 1.5 m 

Fill curved, finely laminate | silt and clay layers. 
Level: dug from near top of C-l, through D and into 
sands and gravels of E (Fig. 7) 

Pit 3. Dimensions: maximum diameter 3 m.; minimum 
diameter slightly over 2 m.; depth 1.3 m.; pit not 
clearly definable along western margin 

Pit 4+. Dimensions: mouth diameter 1.5 m., sides con 
verging to bottom diameter of 0.5 m.; depth 1.8 m 

Fill urved layers of laminated silts; lenticular pocket 
f carbon-impregnated silt near top; potsherds in 
upper part 

evel: excavated after C-1 was formed and from sur 
face separating it from B-2; penetrated D and shal- 
lowly into E (Fig. 8) 

Pit 5. Dimensions: mouth diameter 1 m.; sides taper 
sharply to small rounded bottom; depth 1 m 

Fill urved laminated silts in upper part, grading 
clay in bottom 

Level: dug at same time at Pit 3, from top of C-2 
formation; penetrated D and barely into sands of 

Pir 6. Dimensions: diameter 1.35 m.; depth 1.75; bas n 
ike 

Fill: silt and closely packed large rocks near bottom 
Rocks suggest use of this pit as earth oven, but 
no direct evidence of fire seer 

Level: dug from top of D-1; penetrated 
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Fic. 9 
a short period of time from B-2 surface about 1000 years 
Pottery denoted by X. 


waterlogged 


Profile (C-D, Fig. 5) through wells dug within 


ago Bed C at this point thick and 


Note Cremation 45 in basket 


Pit 9, a well nearly 4 m. deep dug from surface 


»f B-2 layer during pottery times 


AN 
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Pit 


overlying bed 


This pit proved to be a cremation; in bed C 
I 

C2 in profile due to natur 

pinching out or to extensive human disturbance; radi 


absent 


carbon age of 2150200 suggests pit was dug 3 
terminal C-2 time. (See also discussion under “Cr 
mations” and Fig. 11.) 
Pit 8. Dimensions: mouth diameter 0.9 m.; depth 1.2 m 
Fill: sediments, numerous large and small fire-cracke 
rocks, and large (to 0.4 m.) sections of charre 
oak and pine logs. 
Level: dug from C-3 surface; penetration into E n 
clearly defined due to excessive water 
Pir9. Dimensions: average diameter | m.; depth 3.7 m 
(Figs. 5, 9, 10); bottom rounded, sides nearly per 
pendicular 
Fill: mostly clean sand, with numerous large rock 
near bottom, some piled up suggesting a platform 
for standing; some pottery througout fill. A lat 
disturbance in fill was a bore of 0.25 m. in d 
ameter and about 2 m. deep. This penetrati 
postdates the formation of B-1 which itself forme 
after the digging and filling of Pit 9; it may repr 
sent one of several well-drilling efforts in the valle 
in recent years. Pit 9 seeped water so abundant 
that excavation became extremely difficult 
Level: dug from B-2 surface and pentrated sand 
of E 
Pit 10. Dimensions: mouth diameter about 0.8 m 
pering towards bottom; depth 2.8 m. (Figs. 5, 9 
Fill: clean sand and silt, no rocks, some pottery 
Level: excavated from B-2 surface 
Pit 11. Dimensions: diameter 0.9 m.; depth 2 m 
Fill: silts showing concave laminar structure; potter” 
absent 
Level: excavated from just below final surface of ( 
black clayey laver just below C-1 surface unbrok 
over pit; barely reached sands of | 
Pic I Dimensions: mouth diameter about 1 m.; dept 
2.8 m 
Fill: bottom filled with gravel derived from B-2, over 


lain by black silty-clay and finally sand; no pottery! 
found burt pit was dug within pottery times 


Level: excavation from surface of B-1, penetrated to E 


It is clear from the foregoing that functionally 
4 types of pits are represented: (1) Numbers 1, / 
2, 4, 5, 6, 9, 10, 11, and 12, which were com- 
paratively small but deep, each reaching the! 
sandy E bed and filled ultimately by natural 
processes of sedimentation; (2) Number 3, a 
large shallow pit, filled with numerous pockets! 
of cremated bone and rocks, the contents due, 
largely to human activity and only to a minor 
extent to natural filling; (3) Number 7, a small | 
pit expressly designed to receive a single crema 
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tion; and (4) Pit 8, which, judging from its con- 
tents was a large cooking pit or earth oven. 

A reasonable conclusion as to the significance 
of the first group of pits is that they were 
efforts to reach water. We know that a perma- 
nent water supply exists adjacent to the site, 
occurring now as a spring in the arroyo floor. 
Flowage is sufficient to maintain a fairly con- 
stant water level in the modern cattle tank 
below the site (Fig. 1). Our tests, made during 
the dry part of the summer, showed that the 
water table is only 2 m. below Bed D, an 
inconsiderable drop in view of the drainage 
effects of recent cutting. All the pits 
in this category went through the quite im- 
pervious clay Bed D-2 into the sand and gravel 
below. In earlier days the water table may well 
have stood at the base of the D-2 bed where 
the supply was tapped by the pits. 


arroyo 


As alluviation proceeded it became neces- 
sary to dig pits of increasing depth. The in- 
ference follows that no arroyo or water channel 
existed during deposition, otherwise surface 
water might have been used, making the dig- 
ging of unnecessary. We must further 
infer that local inhabitants knew of this spot 
as a potential water source over a considerable 
period of time even though the periodically 
valley 


holes 


no direct evidence 
In recent years the Double Circle Cattle 
Company and the Indian Service built tanks 


floor gave 


flooded 


T it. 


and drilled wells near the site. Except during 
the driest part of the year, surface water is not 
dificult to find in the Point of Pines area and 
it is likely that probing for water here was a dry 
season activity. 

The partial excavation in the Point of Pines 
region of large depressions 15 to 20 m. across, 
usually located near ruined villages dating from 
about A.D. 1100 or later, has shown them to be 
aboriginal wells (Wheat 1952). 
resembled the points having 
been dug deeply enough (3 to 4 m.) to tap the 
underground water reservoir. 


In form these 
inverted cones, 
Water was ob- 
Except for 
this feature and the size, there was little dif- 


tained by walking into the wells. 


ference between the late prehistoric wells and 
Both de- 


pended on reaching the comparatively shallow 


the pits of the Cienega Creek site. 


subsurface reservoir. The principle, of course, 
isan old one. For the Point of Pines area, this 
system was apparently present and used for at 
least 4000 years and Pit 9 (Fig. 10) may be 
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regarded as a classic example of well-digging a 
thousand years ago. 

The second and third categories of pits are 
related in that the excavations were for the 
disposal of the cremated dead. Pit 3, with its 
numerous individually buried lots of bones in- 
troduces the idea of the burial plot, while Pit 7 
reflects the custom of the individual burial of 
ashes. Pit 8, of the fourth type, while perhaps 
originally made in search of water, was later 
used for pit oven cooking. There was no evi- 
dence that it was for cremating. 


THI 


Occurrence. Most of the cremations (40 out 
of 47) occurred in the restricted area of a large 
aboriginal excavation at least 1.3 m. deep and 


CCREMATIONS 


3 m. in diameter. This excavation was desig- 
nated Pit 3 (Figs. 5, 7, 8). It was made from 
the surface of Bed C-2 and gradually filled with 
clay-silt sediments. The structure of these sedi- 
ments was observed in a few places which were 
not disturbed by subsequent use of the pit for 
burying cremated remains. Evidently as the pit 
was filling, shallow pockets ranging in size from 
0.2 to 0.4 m. in diameter and 0.15 m. or less in 
depth, were scooped out of the matrix. The 
individual lots of bones were then put into 
these depressions and covered either with earth 
or with large flat unburned tuff slabs. These 2 
methods of closure were about equally repre- 
sented. In one case the bones were placed in a 
shallow stone tray (Cremation 8, Fig. 15 a). 
That some time elapsed between interments is 
indicated by vertical super-position of crema- 
tions, one 
cannot be 


four in series. How much time is 
determined, but the 


absence of a well-defined surface on the C-2 


represen ted 


bed may be taken to mean that the interval was 
short. 

The 7 cremations not in Pit 3 were scattered 
at random near it (Fig. 5). Most of these were 
no more than pockets of bone deposited from 
the C-2 and about the 
same age as those in Pit 3. Three deserve spe- 
cial attention. The first, Cremation 42, in Pit 7 
(Fig. 11 a, b), was perhaps the most formal 
and instructive in the details preserved. This 
pit was 0.4 m. in diameter and 0.5 m. in depth. 
Some unstructured silt remained in the bottom, 
suggesting that either the pit was not immedi- 
ately used or that it was not thoroughly cleaned 
out. The cremated bones were placed on the 
silt, capped by an unburned tuff rock. Then 


surtace therefore of 
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followed a mass of black carbonaceous material 
including some bone, which is presumably the 
ash residue from the cremating fire. Finally 
several covering rocks were placed over the 
pit which must have been visible on the surface 
after the Eventually 
covered by water-borne silt. 


interment. these were 

Cremation 45, in the waterlogged environ- 
ment of the thickened and deep-lying C-3 bed 
in the northwest part of the site, produced 2 
coiled baskets, one of which certainly contained 


The 


of so fragile a material as basketry (Fig. 20) is 


cremated bone. miraculous preservation 
attributable directly to the perpetually wet con- 
dition of its resting place, a circumstance which 
also preserved plant parts, as discussed else- 


This 


basket cremation, I believe, explains the pre- 


where. fortunate recovery of a single 
ciseness of many of the depressions in which 
the bones were found. It is reasonable to sup- 
pose that burying the ashes in basket containers 
was a common practice but that, except in this 
one the custom 

should be 


noted that cremations with baskets and other 


instance, direct evidence of 


has been destroyed. In passing it 


perishable goods dating from preceramic times 
and attributable to eastern variants of the Bas- 
ketmaker culture have been reported from the 
Guadalupe Mountains (Howard 1935:67-9) in 
New Mexico and the mouth of the Pecos River 
(Cosgrove 1947:162-3) in Texas. 

A third cremation (No. 36) worth special 
notice the lowest in terms of 


was its 


strati- 


ANTIQUIT) 
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graphic position (Figs. 12, 23). The bones wer 
placed in a pit dug during the early formationa 
stages of Bed C-3 and timel 
before the digging of Pit 3, which became the 
The interval} 
need not have been long, yet the sequence & 


therefore some 


main bone disposal area. time 
clear. 

Cremations 36, 42, and 45 are significant ip 
demonstrating that separate pit depositories for 
individual bone lots were as much a part of the 
burial pattern as the a] 
ashes of many persons within a large pit. This 
calls to the type of 
known for the Hohokam (Gladwin and other 
1937:93-100). 


was concentration 


mind oldest cremation! 


That the actual incineration process was not 
done in the large pit (No. 3), is indicated by 
the absence of fire stains and deposits of wood 
the 
rest in small artificially made pockets, which 


ashes. Furthermore bone masses clearly 
means that the ashes were transported from 
the crematory to their final resting place. The 
dirt matrix containing the bones was ashen graj 
in color, contrasting sharply with the brownish 
sediment in the large pit. Small charcoal lumps 
had been gathered up with the bones as had 
water-worn tuff pebbles. Highly carbonaceou: 
material was observed in 4 instances. In severa 
the clinker-like mass 


Whether 


cases bones formed a 


bound together by a yellow material. 


this was the product of firing or of long burial | 


is not known. 


Cremation 42, Pit 7 


with some cremated hone; « 


a, silt; b, pocket of burnt bones; « 


cap stone; d, carbonaceous material 


surface from which cremation pit was dug; f, cover rocks 


Haur 


in 


the 


rial 

|__| 

tor 

~ u flo 

ho 

me 

ter 

or 

b be th 

Rx 

bu 

th 

fir 

th 

fl 


S were 
itiona 
> time 
ne the 
terval 
nce Ik 


ant ip 
1eS for 
of the 
on @ 

This 
nation 
other 


as not 
red by 
wood 
‘learly 
which 
from 

The 
n gray 
lumps 
s had 
evera 
mass 


rether 


buria 


- 


Fic. 12 


formation of Bed C-3. 


Cremation 36, deposited in a pit dug during 
More than 2 m. of alluvial mate- 


rial was deposited over it 


Since the cremating was apparently not done 
in the pits where the bones were found, it is 
possible to speculate whether it took place in 
the valley or on the mesa top. If the crema- 
} tories were on top of the lava-capped mesas, 

the soil matrix would expectably be red basalt- 

derived clay, and basalt pebbles might occur as 
inclusions rather than those of tuff because 
geologically the tuff beds are below the basalt 
flows. Cremation on the floor of the valley, 
however, would produce the gray clay-silt 
matrix noted. This matrix was probably derived 
from Bed D if the crematory pits were scraped 
out deeply enough to penetrate it. The ma- 
terial from this bed may have been gathered 
up with the bones when they were collected; 
or the matrix may also have been derived from 
the fine silt of Bed C, discolored by wood ash. 
Rounded tuff pebbles are present in both of 
these beds. These pebbles were noted with all 
but three of the bone lots, and in at least 4 cases 
the pebbles appeared to have been scorched by 
fire. This situation hints at the possibility that 
the campsite of these people was on the valley 
floor and may now lie deeply buried. But 
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whether this was far or near from the place 
of our excavations is unknown. 


Amount and Condition of Bones. The bone 
residue in any one cremation varies in amount 
from a few scraps to a double handful. In all 
cases this is far less than the normal amount 
of cremated bone coming from the funerary jars 
of the 14th century from Arizona W:10:50, the 
largest pueblo site of the area, where extensive 
studies have been conducted during the past 
10 years. In the condition of the bones a simi- 
lar contrast exists. The Cienega Creek site bone 
is finely broken, much of it literally reduced to 
bone meal, and seldom are individual pieces as 
much as 3 cm. long, while in later cremations 
pieces up to 10 cm. are not uncommon and 
many fragments are identifiable as to the spe- 
cific in the skeleton. The Cienega 
Creek material is extremely friable in its pres- 
ent state, possibly a result of its long burial, 


element 


and is white to gray in color. The larger pieces 
show thermal cracks. 

In part, the difference may be due to greater 
destruction of the bone by fire in the earlier 
hinting at temperatures. 
Other factors, however, may be involved. Ex- 


cremations, higher 
perimental incineration of human bone in con- 
nection medico-legal (Krogman 
1949:89) has indicated that, given favorable 
circumstances, complete destruction of the hu- 


with studies 


man body by fire is possible with a heat of 
2500°F(+). But to this the 
must be brought from the edges to the core or 


achieve bones 


maximum heat center of the fire, and when 


39 (in Pit 


unburned bone circlet and (7) deer legbone frag- 


Fic. 13. Cremation 3) and associated arti- 
facts: 
ment near ends of pencil; projectile points, blades, and 


lump of red paint (above tip of large point). 
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calcined the bones must be agitated or struck 
for fragmentation and eventual complete dis- 
integration. 

There is little likelihood that we can recon- 
struct accurately the degree of heat reached 
in the Cienega cremations, the nature of com- 
bustible materials used, or to what extent draft 
conditions were employed. An obsidian point 
(Fig. 17 w) which passed through the fire was 
heated sufficiently to cause the obsidian to 
bubble and lose its form. George H. Roseveare, 
metallurgist of the Arizona Bureau of Mines, 
tested an obsidian chip from Pit 3 by using a 
thermocouple in an assay furnace muffle. He 
determined that incipient fusion was started in 
the obsidian at about 800° C (1472° F). It 
may be inferred therefore that temperatures of 
at least this magnitude were achieved. But the 
high fragmentation and nearly complete calci- 
nation of the bones suggests that 1472° F may 
have been below the actual heat developed. It 
is doubtful if long exposure to a low tempera- 
ture fire could produce this effect. Agitation 
of the brittle bones during firing may account 
for the extreme fragmentation. Further fractur- 
ing would result from sifting the bones from 
the organic fuel ashes, and from their trans- 
the crematorium to the final 
resting place. It could also be that intentional 
pulverizing was practiced. One may rule out 
postburial conditions such as the weight of the 


portation from 


overlying stone and soil, frost action, chemical 


Fic. 14. Pine Flat Neck Corrugated pottery from Pit 9 


Width, 9 cm 
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b 


Fic. 15. a, stone tray of basalt; b, pestle of quartzite 


from Pit 3, Bed C-2. Length of a, 29.5 cm. 


decomposition, and the removal of the bones 
from the ground by the archaeologist as the 


primary cause for break-up. The significance of ' 


these characteristics of the Cienega Creek cre- 
mations may now seem trivial, but contrasted 
with the late cremations, they suggest 
difference in cremation practice beyond 
normal fracturing effects of heat. 

One further question seems answerable: 
Were the dead incinerated in the flesh or were 
the bones defleshed and dried before burning? 
Raymond S. Baby, of the Ohio State Museum, 


some 
the 


studied samples of the cremations and con } 


cluded that the former alternative was the pre- 
ferred one. We do not know, however, whether 
dismemberment of the bodies, as practiced 
among the Hopewell people (Baby 1954), was 
the custom here. 

Curiously, each of 2 cremation lots yielded 
a single unburned chip of a tooth crown and in 
one instance a single bone fragment also not 
burned. These are attributed to accident rather 
than to some regular custom related to the cre- 
matory process. 


Identification of Bone Fragments. The sepa- | 


of the bones from the matrix in the 
laboratory was not a simple task. When moist 
and still in the ground the bones had a putty- 
like consistency; when dry they were extreme]; 
brittle. After tedious 
manual cleaning was found best suited for re- 
moval of the larger pieces. At best, the larger 
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pieces, seldom more than 3 cm. long, consti- 
tuted relatively poor samples for critical identi- 
fication. 

To overrule any possibility that the bones 
may have been of animals other than man, a 
careful analysis was made of each lot to identify 
elements. In 44 of the 47 samples 
specific human identification was possible. Rec- 
ognizable units included skull and jaw frag- 
ments, parts of long bones, phalanges, tooth 
roots, and bits of tooth crowns. It may be in- 
ferred that the 3 cremations which produced 
too small a quantity of bone residue for the 
observation of recognizable parts were also hu- 
man. In no case was duplication of diagnostic 
bones seen and it may be further assumed that 
the cremations were of single individuals and 
not multiple. 

The extensive fragmentation of the bones 
reduced the opportunity to determine the age 
of the individuals at the time of death to little 
more than guesses. No infant remains were 
observed and the chances of survival of these 
would be limited; 8 ash lots appeared to be 
youths, and the rest were listed as adults, pre- 
sumably ranging from young to old. Evidently 
the practice of cremation among the people 
responsible for these finds was not age limited 
and there is no way of telling whether or not 
the custom was restricted by sex. 

Small calcined fragments of distinctly non- 
human bones were seen among the ashes of 6 
cremations: a fragment of deer antler, a piece 
of leg bone probably of deer, 2 artificially ta- 
pered bits of solid bone resembling awl points, 


and 


human 


minute sections of leg bones of 
small animals. Since we know that some of the 
stone tools and pipes were subjected to the 
firing, one may suppose that other artifacts, 
represented by these fragments, were included 
Too, 


several 


Artifacts Associated with the Cremations. 
Material goods of several kinds accompanied 
half of the cremations. All of these 
objects, except the basketry with Cremation 45, 
were resistant to both time and fire. Perishable 
cultural items undoubtedly also accompanied 
the but these were the 
flames or destroyed by time. 

Table 1 gives both the range of objects re- 
covered and the particular associations of types 
of specimens with any one cremation. Most 
frequent were projectile points, 35 in all and 
ranging from one to five in individual crema- 


about 


dead consumed _ by 
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tion associations. Generally these were in the 
bone mass but near the upper part, as though 
they were added after most of the bones had 
been deposited in the earth. This is well illus- 
trated in Cremation 39, where in addition to 
points, several blades were tucked in edgewise 
along the fringe of the bones as were also a 
lump of paint and 2 unburned bones, probably 
artifacts (Fig. 13). Chips of chert and obsidian 
appear to have been fragments of artifacts, 
thermally fractured. No shell fragments or 
jewelry were observed. 

There is no discernible correlation between 
the kind of object included with the dead and 
the age of the individual. Projectile points ap- 
pear with all ages, though the difficulty of 
aging except broadly has already been pointed 
out. 

Some of the artifacts passed through the 
crematory fire, whereas others did not. Projec- 
tile point w in Figure 17 was heated sufficiently 
to develop bubbles; a few chert points reveal 
thermal fracturing and two of the 3 complete 
pipes also evidence exposure to heat. Most of 
the material, however, appears to have escaped 
the ruinous effects of the fire. Why these 2 
methods prevailed is, of course, not known. 


d f 


Fic. 16. 
with cremations, Pit 3, Bed C-2. Length of b, 5.9 cm. 


ad, pipes; e, {, miscellaneous stones associated 
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TABLE | 


CREMATION 
NUMBER 


AGE 
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ARTIFACTS ASSOCIATED WITH CREMATIONS AT CIENEGA CREEK SiTt 


MISC. 
STONE 


BONE PROB. 
TOOLS 


Disc 
and 


Proj. Points 
Side Scraper 
Chert Chips 


Adult 
Blades 
Obsid, 
Obsid. 
Pipes 


Pestle 

Tray 

Worked Scnist 
Concretions 
Chalcedony 
Concretions 

Basket 

Red Paint 

Burned 

Not Burned 


| Youth 


nore 
npr 
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nN 
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46 


47 


Pit 3 Misc. 


It should be observed that the same situation 
holds true for Hohokam cremations of later 
times, although in them most of the accom- 
panying material was subjected to the fire. 

It seems clear enough that, for the cultural 


stage represented and for the people known 


only by this limited material, cremation of the 
dead, the deposition of the bones in a limited 
area, and the accompaniment of earthly goods 
ranging from projectile points to “charm stones’ 
(concretions), were well established customs of 
the day. 
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CULTURAL MATERIALS 


Before continuing with the examination of 
the artifacts, it should be emphasized that at 
least that part of the Cienega Creek site ex- 
posed by the excavation is not regarded as a 
habitation Even though there was evi- 
dence of some food preparation in the form of 
grinding tools, hearths, and hearthstones (prin- 
cipally Bed D-1) there was little wastage from 
stone chipping and no bone refuse whatever. 
It seems rather to have been a watering place 


area. 


where some foods requiring the use of water 
were prepared and where, due to a special 
attraction not understood, the 
bones of the deceased were placed. The ma- 
below, therefore, while no 
doubt typical enough of the culture of the 
people who produced them, have been func- 
tionally Search the 
habitation site has proved fruitless and in all 


incinerated 


terials discussed 


selected. for village or 


probability it lies deeply buried under a mantle 
of earth. If the camp is ever found, a compari- 
son of the objects from the day-to-day trash 
deposit with these from the cremations should 
manifest few direct relationships. 


Surface: As previously noted some stone chips 


red on the surface of the arroyo slopes and provided one 


of the clues of the presence of cultural material. During 


the course of the work, one whole and one fragmentar 


point were also found. The former (Fig. 17 was at a 


level below the D bed and had probably eroded from 


It is interesting chiefly because it closely resembles the 
projectile point (Fig. 22 a) recovered from this bed in the 
excavatior 

Bed A: Sterile within the area explored; probabil 
contains some pottery of late prehistoric times, from th 
nearby site (Ariz.W:10:4) which was occupied about 
1300, or from older horizons 

Beds B-1, B-2: Potsherds only, urring chiefl 
wards the north end of the excavation and in the upper 


part of the sediments of Pit 4, throughout the silt fills of 
Pits 9 and 10, old 
Pit 10 bur older than Pit 9 (Fig. 9, deposit shown as black 
clay) 


Of the 59 pieces recovered directly in B-1, 48 are from 


and im an excavatior younger thar 


redware vessels (14 bowls, 34 jars), 6 are plain brown 


from a mica schist tempered vessel 


the Hohokam. The 


during more than a thousand years in the Point of 


ware, and one is 


originating among redware, made 


Pines 


region, exhibits only subtle differences and for that reasor 
is not readily placeable as to time. However, by paste, 
color, finish, and vessel forms, these fragments match 


the Reserve Red (James Gifford, report in preparation) of 
neck 
corrugated vessel, as exemplified in Figure 14, (Pine Flat 


Neck 1956:36-9) also aid in this 


about a.p. 1000. Four fragments of a distinctive 


Corrugated, Breternitz 
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time identification. The eroded condition of the Hoho 


kam fragment prevents placement as to phase but the 
abov e age is 
fill of Pit 


Pits 9, 1 


not out of reason. Six sherds from the upper 


4 are also redware and all are jar 
ind the 


sample of 55 


fragments 


intermediate area produced a further 


sherds, 


predominantly redware but includ 


ing also good examples of Pine Flat Neck Corrugated 


The 


logical as well as a stratigraphical unit assignable to the’ 


pottery sample from all sources represents a typx 
Reserve phase 
The 


both 


B-1, B-2 distinction was only locally discernible 


and beds actually represent a single alluvial stage 


The significance, o 


Pits 4, 9, 


f course, is that Bed B was formed an 
became filled at 
Pit 4 


and 1( about the time th 


dug by 


-1 surface, and Pits 9 and 10 were pene 


pottery was produced. was pottery-usin 


people from the (¢ 
surface. The 


of vessels used ir 


trations from the B-2 pottery fragments we 


vidently 1 gathering and trans 
porting water. The study of 


(Wheat 1952:194) 


redware was preferred for this activity 


nave are 
walk-in wells near Point 
that 
and that sherds 


The evident 


Pines has brought the fact 


out 


about the wa holes 


predominate 
reason is that the slipping and lishing of surfacesé 
rendered the vessels less pervious and hence better suite 
for water transport and storage than the more porot 
brown and rrugated wares 

Bed ( Sterile; however 2 ws human a 
luring its formatior 

Bed ( With he forma itself there were a fe 

attered chert and obsidian flakes, useful only in revea 
ng that some lressing was done nearby. Also note 
were a few fragments of unshaped lava blocks which ha 
served as grinding stones. At the termination of C-l 
Pits 3 and 5 were made. Of these the former hold 
special interest because e artifacts which were r 

wered remation accompanin This was, in f 
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the chief source of specimens from the site. The inven- 
tory follows (identification of material by Arizona Bureau 
f Mines): 

Tray (Fig. 15 a): 


pressed basin 1 cm. deep, edged with a low rim; central 


Vesicular basalt; petal-shaped, de- 


part worn smooth from grinding; length 24 cm., thickness 
2.5 cm. 

Pestle (Fig. 15 b): Quartzite; dressed to form by peck- 
ng; both ends well rounded from use; length 29.5 cm 

Pipes (Fig. 16 a-d): a, basic dike rock, altered; tubular, 
with slight taper; bore expands from 0.9 to 1.1 cm. from 
bit to bowl end; burned; length 5.5 cm. b, materials as in 
a above; tapered and shouldered to produce small bit; 
bore diameter at bit end 1.1 cm., at bowl end 1.3 cm.; 
burned; length 5.9 cm. c, serpentine; reworked part of 
finished; 


diameter 0.8 cm.; 


larger pipe; broad and roughly pronounced 


taper towards bit; bore not burned; 


ength 5.3 cm. d, 


serpentine; bit element of composite 


pipe; original bowl probably stone or wood; tapered, 


bowl; bore 
burned; 
have not 


Hohokam; 


they do appear in early villages of the Mogollon culture 


expanded end roughened for cementing to 


expands from 0.7 cm. to 1.1 cm.; not length 


cm. Pipes, either ceramic or stone, been 


recognized as one of the hallmarks of but 


The 3 forms in stone represented by the specimens from 


the Cienega Creek site have equivalents in pottery times 


See Fig. 25) 
Spherulite (Fig. 16 e): Burned. 
Stone Flake (Fig. 16 f): Mica schist; thickness 0 


m.; edges trimmed; material foreign to area. 


Projectile Points (Fig. 17, all except a): Frequency of 


materials, in order named: obsidian, chert, chalcedony, 
and jasper; form patterns represented: (1) short broad 
ype (b-i) grading to (2) long tapered form (j-w), some 


with serrations; (3) slim tapered point with flared tangs 


x-cc) some with pronounced serrations. Typologically 
the Chiricahua style 


11; Martin, Rinaldo, 


b) and to persist into 


iroup 1 appears to derive from 
point (Sayles and Antevs 1941, Pl 
and Antevs 1949, Fig. 17 the early 
Mogollon Circle Prairie phase of Point of Pines (Wheat 
1954, Fig. 54) 


ong tapered 


Group 2 establishes the the 


Hohokam 
analogous (Gladwin and others 1937, Pls. 


represented 


pattern of 


points but is not 


specifically 


75-91). Region- 


Group 3 is by early points in Hohokam 
Gladwin and others 1937, Pl. 94 g) and from Cordova 
Cave (Martin and others 1952, Fig. 49 1). Specimen dd 
Fig. 17), in size and blade pattern, suggests derivation 
from the San Pedro Stage type of Cochise (Haury 1950, 
Py 


22) and may have been the inspiration for the long 


tapered points of Group 2 


Blades (Fig. 18 a-c, g-h, j): Mostly chert, some obsi- 
lian; workmanship rough; length from 3.1 to 8.4 cm 

Knife-saw (Fig. 18 i): Chert; stem broken, one edge 
sharply serrated; length 9.1 cm 


Worked Flake 18 d): 


grained stone; edges chipped, possibly to simulate projec- 


(Fig Paper-thin flake of fine- 


tile point; burned; length 2.3 cm. 
Bilobate Object 
form 


(Fig. 18 e): Obsidian; chipped to 


length 1.2 cm 
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Coiling techniques in basketry with Cremation 


l-rod foundation; b, 2-rod-and-bundle foundation. 


Disc (Fig. 18 f): Obsidian; originally chipped; faces 
ge ground; diameter 1 cm. 

3ed C-3: Stone: Only a few random flakes, hearth- 
stones (one whole), and several grinding stone fragments. 
The 


(Fig. 2) 


metate and handstone which first marked the site 


were in this bed. The netherstone of the pair 


was a wedge-shaped lava block, not intentionally shaped, 


but 35 cm. square in plan. The surface bore evidence of 


light use only. The handstone, likewise unshaped, was 


also of lava about 12 cm. in diameter with a single worn 


face 


Basketry 


time during the formation of the C-3 bed. 


Cremation 45 (Fig. 9) was deposited some 
Remnants of 
2 coiled baskets were associated with it and one of these, 
the 
Preservation of the fragments was accom- 


although resting on its side, contained some of 


human ashes. 
plished by direct transfer from the wet ground to water 
in which they were carefully cleaned with a soft brush; 


then they were given successive baths of acetone and 


finally extended immersion: (several days) in a gasoline- 
paraffin mixture. Upon drying the fragments were solid 
enough for handling. Some shrinkage took place. 

The largest fragment, half of the original specimen, 


represents a bowl-shaped basket about 20 to 25 cm. in 
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The 


close 


other Both baskets 


coiling, simple uninterlocked stitching, 


diameter pieces are small 


exhibited 


and a self rim, but they differed in the foundation struc 


ture (see Morris and Burgh 1941 for basketry terminol- 
ogy) 

The first type is l-rod foundation (Fig. 19 a) with fine 
texture of about 3 coils and 6 stitches per centimeter 
Morris and Burgh (1941:11) list this type as infrequent in 
the Anasazi territory, dated to Pueblo III when it occurs, 
although interlocked stitching on the same foundation 

mmor The technique appears to have been one 
f the more prevalent forms of basketry among the Desert 


Hohokam (Haury 
The second type 


1950:405) 


(Figs. 19 b, 20) is 2-rod-and-bundle 


hed 


centimeter 


foundation; bun texture is fine, 2.5 coils and 4 


stitches per Perhaps no basketry techniqué 


was ever so widely used and for so long a time as this one 
uthwest 


(Morris and 


in the S In Basketmaker times it predominated 


Burgh 1941:13) 


Bed D-l Although most productive of hearths and 


hearthstones, and most heavily impregnated with char 


coal, Be yielded few formalized artifacts. Wastage 


fashioning in the form of chert and obsidiar 
flakes was present but infrequent (about 30 flakes in all) 


St The 2 complete and 2 fragmentary 


Grinding ones: 


similar 


characteristics of 


netherstones share the stones 


Basketry fragment from Cremation 45 


Actual size 


Fic. 21. Handstones from Bed D-1 


Maximum 


diameter of a, 11 cm 
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b 


Tools from Bed D-1 


of c, 6 cn 


Maximum diameter 


noted from the higher beds, that rregular unshape 
blocks of lava, selected for one flat surface on which work 
could be done. Maximum dimensions range uy 4 
cm. These specimens show a complete lack of atter 

to form and only one shows use extensive enou 
produce a basin of any dept! 

Two handstones (Fig. 21) of diabase and dacite ar 
bifacial and show edge dressing pecking to give ther 
symmetr Maximum diameters ar n They con 
within the range of handstone types usually associate 
with the Chiricahua stage he | hise cultur 

Projectile Point (Fig. 22 a): Obsidian: length 2.2 
This type is a trait of the CI ahua stage 

scrapers were recovered to establish types. Specimer 
is plano-convex in section and the lower ec ss 
chipped produce a g like edg Th ther 
men is a roughly dressed primary flak 

Bed D-2: Sterile 

Bed E: Sterile 


RECAPITULATION, DATING, AND RELATIONSHIPS 


Figure 23 is presented as a means of recapitu- 
lating the evidence and as an attempt to recor 
struct the geological and cultural history of the 
Creek The 
rearranged geographically to emphasize the con 


Cienega site. features have beet 
tinuity; the vertical scale has been exaggeratec 


for convenience in drawing. Areas marke¢ 
“Old Surfaces” represent pauses in the alluvia 
process of sufficient duration to produce a defin 
able surface, either by slight erosion or by ex 


posure and trampling. 


We have alread 
not yield the 


The Age of the De posits 
seen that 
answer fo 


geology alone does 
the the 
in terms of elapsed time. 


vividly establish the stratigraphic order, anc 


age of cultural materials 


It does, however 
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therefore the relative age, of the various fea- 
tures of the Cienega Creek site. The archaeo- 
logical specimens, other than pottery, are of 
only nominal help because some are of such 
generalized form that they are not critical hori- 
zon markers, and others, as some of the projec- 
tile point types, are known only from rather 
late deposits, too late, it would seem, to corre- 
late satisfactorily the situation at hand. The 
botanical approach, as a clue to different eco- 
logical conditions, also has failed, in that the 
specific identification of charcoal (by T. L. 
Smiley, Laboratory of Tree-Ring Research, Uni- 
versity of Arizona) shows only existing species. 
As of this writing the results of pollen studies 
have not become available. The main recourse, 
then, is pottery as a medium for setting certain 
limits, and radiocarbon dating for which, for- 
tunately, there was sufficient material from 
several of the beds to permit a series of assays. 
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Pottery. As previously noted, the pottery, 
chiefly Reserve Red and the more diagnostic 
Pine Flat Neck Corrugated, in Bed B-1 and in 
the fills of Pits 4, 9, and 10 is believed to be 
approximately 1000 years old. The inference 
may be drawn from this that the surface of C-] 
is that old or somewhat older but probably 


not much younger. From Bed C-1 downward! 


through the succession of beds, pottery was 
absent and the deposits may be judged to be of 
prepottery age. Martin (Martin and others 
1952: 483) has listed a radiocarbon date of 
“150 + 160 B.c.” (Sample C-585) for the be 
ginning of the Pine Lawn phase 
Cave) in New Mexico, some 75 air miles north- 
east of the Cienega Creek site. This is the 
earliest date thus far obtained for a pottery 
producing horizon. If we accept this as the 
time of appearance of pottery in the region, 
an age in excess of 2000 years is assignable t 


Tasce 2. RapiocaRBON DETERMINATIONS FOR CIENEGA CREEK 
U.A U.M 
Sample Sam ple 
Description No Age (yrs No Age 
Fragmented charcoal of pine and oak from hearth in Bed D-1 19 4310+ 160 M-541 2530+3 
Charcoal, highly fragmented; distributed through matrix of Bed 
D-1 about 2 m. east of Pit 3; 2 field samples from a 3 m. area 
combined 21&22 3980+ 160 M-54( 2400 + 2 
Fragmented solid charcoal from fill of Pit 6, dug from surface 
of Bed D-1 27 3070 + 150 
Finely divided carbonaceous material associated with cremations 
in Pit 3, Bed C-2 28 2515+ 300 
Charcoal, scattered fragments, 2 m. north of Pit 3 and near a 
hearth in Bed D-1 9 4400 = 15¢ 
Scattered fragments of charcoal from Bed D-1 adjacent to 
U.A. Samples 21 and 22 (M-540) above M-461 2600 + 25 
Fragmented solid charcoal from matrix of Pit 3, Bed C-2; dis- 
tributed between cremations; may be from crematory fires, 
brought to this location with the ashes M-462* 1140+ 3 
Finely pulverized charcoal, mixed with some burned bones and 
soil; from Pit 7, Cremation 42 (Fig. 11 d). Although in Bed 
C-3, Pit 7 was made from C-2 surface 45 2150+ 200t 
Wood, partly rotted, water saturated; from Bed C-3 near Pit 49 2610 + 200 
8 (2 runs) 53 2080 + 200 
Average 
2345175 
Same sample as above, new burn 51 3380 + 200 
Six-pound chunk of wood slightly charred, saturated with pitch, 50 3250 + 200f 
very wet; from fill of Pit 8 (2 runs) 52 3025 + 200 
Average 


* This was a small sample and the results are not regarded as having the same validity as 


t Samples adequate but assay regarded as grade B 
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C-1 and the formations below. This assessment 
is consistent with the data provided by radio- 
carbon analyses made in the laboratory at the 
University of Arizona. 


Radiocarbon. Radiocarbon determinations 
were obtained from 2 sources, the University 
of Arizona Carbon-14 Age Determination Lab- 
oratory and the University of Michigan Memo- 
rial Phoenix Project Radiocarbon Laboratory. 
The former employs the carbon-black method, 
the latter the gas-sample technique. The year 
of assay is 1956. All samples have been sub- 
jected to varying amounts of ground moisture. 

To aid the discussion of the results obtained 
(see Table 2) from the 2 laboratories, a visual 
summary is given in Figure 24. It is immedi- 
ately evident that while the dates from each 
laboratory are consistent on the whole with the 
stratigraphy of the site, there is a marked dis- 
crepancy in the values. Obviously, both sets 
of dates cannot be correct and it is even possi- 
ble that neither set of dates is an accurate re- 
flection of the true age. This statement may 
impress some as a rebel attitude but it is a 
way of indicating my own distrust and suspicion 
of the validity of many of the radiocarbon dates 
that have been released in recent years. The 
perplexing situation here underscores the fact 
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that blind acceptance of radiocarbon analyses 
has led to irresolvable complications in our 
attempts to construct cultural chronologies. 
While there is no intent to belittle the tech- 
nique itself, or the work of either laboratory 
concerned here, attention must be called to our 
still elementary understanding of such problems 
as contamination, the relative merits of solid- 
carbon versus the gas-sample methods, possible 
differences in results from various laboratories 
arising from conditions peculiar to a laboratory, 
the question of association of sample and cul- 
tural horizon, and more broadly still, the stric- 
tures and cautions that ought to be applied 
in the area of interpretation. 

Turning to the present problem: by averag- 
ing the results of samples from Bed D which 
were measured by both laboratories (19 and 
M-541; 21, 22 and M-540), we have values of 
4145 versus 2465 (sigma ignored). This is so 
large a discrepancy, considering the small num- 
ber of years involved, that markedly different 
interpretive results would follow if one or the 
other date were used. The question of differ- 
ences in laboratory techniques and their effects 
on the results must be left to the chemist and 
the physicist to solve. The only means the ar- 
chaeologist has to evaluate the 2 sets of dates 


BED | U.M. LABORATORY U. A. LABORATORY 
C-2 2515t 300 
Pit 8 
2060t 200% 21802* 
C-3 2610t 200 200 
3360t 200 20 
AV.2690t175 
3980¢t PIT 6 
3070 
150 
E T 


Fic. 


Years are B.P 


24. Comparative radiocarbon results from the University of Michigan and University of Arizona laboratories. 
Asterisks denote assays of grade B quality; brackets indicate different assays of same sample in the 


University of Arizona laboratory; dashes between dates represent assays of the same sample by both laboratories. 
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is to introduce supporting information in search 
of reinforcement for his inclination to pick one 
set of dates over the other. 

On the strength of the following informa- 
tion 


the older values for the features of the 


site are favored: 


1. The implement complex in the oldest 
culture-bearing bed (D-1) is that of the Chiri- 


cahua stage, though admittedly the identifica- 


tion had to be made on only a few traits. This 
complex in southeastern Arizona has been 
dated at 4006 270 s.p. (Libby 1955: 113) 
and in west-central New Mexico as 4508 + 680 


B.p. (Libby 1955: 113; Martin and others 1952: 
483). The 
Creek site from the University of Arizona Lab- 

is 4230 + 105 Bop. 


these dates tends to develop confidence in their 


3-assay average for the Cienega 


The consistency of 


oratory 


validity. 
The ( 

physical evidence of the stratigraphic 

and the 


layer with its 3 component parts, 
on the 
column local archaeological pattern, 
has been judged to be of prepottery age, before 
4.D. | or 150 B.c. if Martin’s (Martin and others 
1952: 483) introductory 


New Mexico is 


therefore of 2515 


date for 
accepted. The 
300 B.p. for Pit 


cremations and the slightly earlier 


pottery in 
nearby dates 
3 with its 
values for 
Pit 8, Bed C-3, and Pit 6 are consistent with 
On the other hand the Michi- 
gan laboratory date of 1140 + 300 years ago, 
for Pit 


reconciled with the local archaeology. 


this reasoning. 


3 cannot be 
This sub- 
that the 
date procured is not satisfactory. By that time 
pottery was well established, earth burial rather 


or about 9th century A.D., 


stantiates Professor Crane’s opinion 


than cremation was the rule, and the projectile 
point pipe those of the 
artifacts associated with the cremations (Breter- 
nitz 1956). The pottery of Bed B, well above 
Bed C-2, represents the classes of ceramics ex- 


and types were not 


pectable as the normal accompaniment for a 9th 
to 10th century artifact complex. 

Ages of approximately 4000 years for Bed 
D-1, the Chiricahua stage, and 2500 years for 
Bed C, the time of the cremations, are sup- 
portable by collateral evidence. 
that a 
the dates in relation to the 


It will be 
in the 
stratigraphy occurs between Pit 8 and Bed C-3. 


seen minor mconsistency 


values of 


Pit 8 is obviously more recent than the bed into 
which it was cut. The dates, however, indicate 
an inversion of a minor order. The 3 runs (49, 
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51, and 53) of the same sample from Bed C3 
200 to 
, a spread which hints at contami- 
instrumentation problems. The 
sample from Pit 8, a chunk of pitch pine, had 


gave a disturbing range from 2080 + 
3380 + 200 


nation Or 


ideal survival properties and it is not impossible 
that it lay on the forest floor for many decades 
No satisfactory 
explanation is apparent to account for the dis 
crepancy. It 


before being gathered for fuel. 
is evident, however, that radio- 
carbon will not always produce consistent re- 
involved 
and where the organic material itself has beet 


so excessively exposed to ground moisture. 


sults where narrow time limits are 


The prehistoric wells reported in the Clovis- 
Portales area, New Mexico, 1951) are 
strikingly similar to those on Cienega Creek in 


(Evans 


their general configuration. Evans estimates the 
wells to be later than the Folsom 
complex and “ 


age of these 
. considerably earlier than the 
late prehistoric Indian horizons of the region’ 
(1951: 8). In the Arizona 


digging was practiced over a long period of time, 


occurrence well- 
even by Indians of late prehistory; but the older 


wells, and those of New Mexico, would appear 


e age. 


to be of roughly comparab 


Correlation of Artifact Complex. A few sug- 


gestions as fo 


e linkages for the 
have 


px yssib 


most 


definitive elements already been made 


Viewing the complex as a whole, it appears that 


typological connections with later cultura 


forms, Hohokam and Mogollon, may be estab- 


lished. This is represented visually in Figure 25 
Temporally, the Cienega Creek complex associ- 
ated with the cremations is late in terms of the 
entire Cochise culture development and it may 
properly be recognized as a part of it, that is, 
It thus stands in the right 
time relationship to both Hohokam and Mogol- 


late San Pedro stage. 


lon to have contributed to these later com- 
plexes. 
Two projectile point traditions, based ot 


form, are evident and these perhaps had sepa- 
rate origins. The first is a long, tapered style 
traceable to the kind of point that characterized 
the San Pedro stage and which appears to have 
more elaborate forms associ 
ated with the Hohokam. 
stubby point which is seen first in the Chir 


given rise to the 


The second is a short 


cahua 


stage and which survived into pottery 
times among the Mogollon people. These 2 
traditions coexisted in the time horizon of Pit 3, 


or about 500 Bx 


and subsequently developed 


Hat 


| 
| 
| 


ctory 


dis- 
adio- 
it 


ed 


re- 
beer 


lovis- 
) are 
ek in 
the 
»lsom 
n the 
gion’ 
well- 
time, 
older 


ppear 


sug 
most 
nade 
s that 
ltura 
estab- 
re 25 
ISSOCI- 
of the 
t may 
lat is, 
» right 
Aogol- 


com 


erizeu 
» have 
aSsocr 
short 
Chiri- 
yotrery 
F Pit 3, 


eloped 


AN ALLUVIAL SITE IN ARIZONA 


HOHOKAM 


MOGOLLON 


\ 


A.D. 1 


CIENEGA CREEK SITE 


SAN PEDRO STAGE 


SULPHUR SPRING STAGE 


Fu 


ater Hohokam and Mogollon complexes 
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25. 


also indicated. 


Suggested relationships of the main components 


of the Cienega Creek site with comparable elements of 


Derivations of projectile point traditions in stages of the Cochise culture 


Objects not drawn to scale 


Sayles and Antevs 1941, Pl. l¢ l Gladwin and others 1937, Pl. 71 b 

Haury 1950, Fig. 64 « 20. Wheat 1954, Fig. 44 b 

Cremation 37, Cienega Creek site (A-16,047) 1. Haury 1936, Pl. 15 f 

Cremation 26, Cienega Creek site (A-16,006) Pit 3, exact cremation association uncertain, Cienega Creek site 
Gladwin and others 1937, Pl. 87 b (A-15,904) 

Gladwin and others 1937, Pl. 89 a (right) 23. Haury 1936, Pl. 15 « 

Cremation 39, Cienega Creek site (A-16,045) 24. Martin and others 1952, Fig. 44 lower right 
Gladwin and others 1937, Pl. 89 « 25. Cremation 14, Cienega Creek site (A-15,872) 
Cremation 10, Cienega Creek site (A-15,851) 26. Wheat 1954, Fig. 37 

Gladwin and others 1937, Pl. 94 27. Cremation 25, Cienega Creek site (A-16008) 
Martin and others 1952, Fig. 49 ! 8. Whear 19%, Fig. 52 ¢ 

Haury 1936, Pl. 18 f . Sayles and Antevs 1941, Pl. Il « 

Pit Cremations 36 and 42, Cienega Creek site %). Martin, Rinaldo, and Antevs 1949, Fig. 17 b 
Gladwin and others 1937, Fig. 39, 31. Bed D-1, Cienega Creek site (A-15,866) 
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along different cultural paths. Neither tradi- 
tion, however, survived locally as a dominant 
one after about a.p. 800. This divergence is 
supported by a few other elements too. The 
pit cremation practice with offerings is clearly 
ancestral to the early Hohokam mortuary cus- 
tom. The stone tray is the probable forerunner 
of the Hohokam slab palette of the Pioneer 
period and also of the Mogollon stone disc. 
Stone pipes, both the unit and composite types, 
are not associated with early Gila Basin Hoho- 
kam, but they do occur with some frequency in 
Mogollon sites. 

This interpretation is possibly best considered 
as an accommodation of the elements known 
from the Cienega Creek site at the present 
time. It is compatible, however, with the idea 
held by some (Haury 1943; Martin, Rinaldo, 
and Antevs 1949: 221; Martin and others 1952: 
500-1) that the San Pedro stage complex was 
parental to both Hohokam and Mogollon. The 
present material adds somewhat greater specifi- 
city to tool types because those cited heretofore 
in favor of this continuity were of a generalized 
order. Furthermore, inis constellation of ele- 
ments, existing just before the appearance of 
pottery, some extent the 
from no pottery to pottery. It indicates that 
some of the traits we have associated only with 
the oldest pottery horizons of the Hohokam and 
Mogollon actually had earlier beginnings. 

One must express that 
analogies exist between the traits of Cienega 
Creek site and elements of the Archaic horizon 
of the eastern United States, for example, cre- 


eases to transition 


awareness some 


mations, stone pipes, and projectile point simi- 
larities. But the body of data 
seems inadequate to explore further the mean- 
ing of these parallels (see also Jennings 1956: 
98-9). 


now available 


Summary and Conclusions. 

l. Traces of human activity, consisting of 
hearths, pits dug for water, cremations, and 
artifacts occur at varying depths in a flood plain 
deposit. 

2. Aggradation, which caused a raising of 
the absolute the valley 
interrupted by several brief pauses. 

3. The identification of the forma- 
tional units and the direct association of some 


level of floor, was 


ready 
of these with the human evidences permit the 


relative ordering of human activity by applying 
the stratigraphic principle. 
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4. Since the succession of beds is not refer- 
able to any known sequence, geology in itself 
does not provide primary data as to the magni- 
tude of the time required for the formation of 
the deposits. Although dating clues must there- 
fore be sought through other approaches, the 
absence of marked erosional unconformities 
post-Altithermal 
filling and a depositional history of compara- 


Suggests a 


tively short duration. 

5. Radiocarbon dates from 2 laboratories 
have been obtained. These series of dates, 
while not consistent with respect to each other, 
for the most part are compatible in relation t 
the provenience of the samples in the strati- 
graphic column. For reasons previously out 
lined, the older dates are regarded as most 
closely reflecting the true ages of the respective 


deposits. 


6. From this evidence it may be concluded 


that: (1) at about 2000 s.c., 


first made use of the spot, digging for water 


Cochise people 


and preparing food acquired by hunting and 
gathering. Beyond the few stone tools they left 
behind nothing is known about them from this 
(2) By about 500 B.c. people were stil 
seeking water here by digging holes and in addi- 


site. 


tion they were depositing the remains of their 
cremated dead on the site. Although the asso- 
ciated material items such as basketry, projec- 
tile points, pipes, paint, and “charms” indicate 
a higher level of cultural complexity than the 
tools in the older bed, pottery was absent from 
the complex. (3) By about a.p. 1000 potter 
was left by later Mogollon-Pueblo occupants of 
the region who also sought water. 

8. The typology of the artifacts in Bed D-] 
equates with the Chiricahua stage of the Co 
chise culture. 

9. The 
C-2) 


equivalent elsewhere and the cremations are 


3 ( Bed 


typologica 


inventory of from Pit 


has no 


traits 
direct temporal or 
among the earliest occurrences of this custom 
in the Southwest. 

10. The traits are divisible, however, int 
(1) cremations with offer- 
ings; long, tapered, often serrated, obliquely 
notched projectile points; paint; a stone tray, 
which is more closely allied to the Pioneer 
the Hohokam than to any other 
known complex, and (2) short, stubby points 
and pipes which 
Mogollon horizons. 


2 clusters, namely: 


period of 


stone are known in later 
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elements, such as the large side notched point, 
grinding stone, and pestle, may be taken as 
survivals of the earlier San Pedro tradition. 

11. The cultural material derived from the 
cremations may be viewed as ancestral Hoho- 
kam on the one hand, and Mogollon on the 
other hand, but not greatly antedating the 
oldest ceramic horizons of either. The origins 
of specific elements such as cremations and 
pipes are not known. 

12. The radiocarbon date of about 500 B.c. 
for the potteryless assemblage of artifacts from 
Pit 3 and a date of 150 + 160 B.c. for the 
earliest pottery horizon, the Pine Lawn phase 
New Mexico (Martin and others 
1952: 483), narrow the time of appearance of 
this trait, in that part of the Southwest with 


western 


which we are concerned, to perhaps the 2nd 
or 3rd century before Christ. 
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POTTERY IN THE NORTHWEST 


DouGLas OsBOoRNI 


N 1932 Verne F. Ray reported ethnographic 
data on the use of unfired among 
the Sanpoil of the Plateau and discussed ar- 


pottery 


chaeological and ethnographic occurrences of 
both unfired and fired pottery in and adjacent 
to that area. He was disposed to look upon 
Sarci pottery as the most likely source for the 
Sanpoil trait. 

Since that time there has been an accumula- 
tion of further finds of clay items from the 
region. Taken individually these bits of data 
are perhaps worthy of small recognition but, 
as a group, they are beginning to assume pro- 
portions which suggest that the use of unfired, 
partly fired, or fired clay for numerous purposes 
I shall 
report here on such items as are known to me 
and which |have become available since Ray’s 


may have been a Plateau-wide trait. 


paper. In addition to this a single piece of fired 
clay, a true potsherd, was found in 1956 in the 
collection of Harold Koethe of Battle Ground, 
Washington, by Alan Bryan, then a pipeline 
archaeologist. Bryan reports that the site, near 
the mouth of Salmon Creek, northwest of Van- 
couver, Cowlitz County, Washington, has seen 
a minimum of destructive digging and should 
be excavated. This sherd forms the main course 
as far as my factual offerings in this paper are 
I am grateful to Bryan for bringing 
attention. The photographs 
of the piece were done by E. F. Marten of the 
University of 


concerned. 
the sherd to my 
Washington 
3605). 


Campus Studios 
(negatives My wife, Carolyn Osborne, 
enlarged the thinsection which was prepared 


for me through George E. Goodspeed. 


Kutenai, Sanpoil, and Shoshone. Claude 


Schaeffer’s valuable paper (1952) on Kutenai 


pottery adds data which Ray unfortunately 
lacked, although the latter lists the Kutenai as 
having pottery in a later publication (Ray 


1942). 


product 


The Kutenai potter turned out a better 
than the Sanpoil. Her (?) pots could 
be used for stone boiling, while a second and 
superior variety, which could be placed on the 
fire, was pit roasted rather than sun-dried, as 
Seemingly something of the use 
of tempering was understood although sturgeon 


was the first. 


glue, obviously not a tempering material, was 
mixed with the clay; presumably it served as a 
binder. 


The pots were apparently not rein- 


forced with a covering of fish skin as were those 
of the Sanpoil. One gathers that one of the 
few shapes was closely similar to the flower pot 
or, as Ray describes it, cooking basket shape 
(Ray 1932: 128). An excellent discussion of 
the distribution of this flower pot shape in both 
steatite and well-fired pottery may be found in 
Wedel’s paper (1954) on what is certainly 
Shoshone material. He points out that it has a 
wide distribution. Earlier in the paper he calls 
attention to a similarity of shape with the wares 
of the Baumer focus of Illinois. I should be less 
cautious than he and suggest that there may 
well be a genetic relationship between Archaic 
wares of the east and those of the Shoshone. 
A manuscript in preparation by George L 
Coale and myself will add detail and, we hope, 
depth to the study of this problem. 
rate an examination of the Kutenai, Sanpoil 
and Sarci data is most convincing that they are 
all of the same tradition. These data are readily 
available and there is no need to repeat them 
here. To this tradition should be added, I am 
sure, the Shoshone pottery and perhaps that of 
Archaic manifestations. Indica- 
tions of further relationships, into the Arctic, 


some eastern 
will be discussed in the paper now in prepara- 
tion and have been examined by William Mul- 
loy as part of his doctoral dissertation (Mulloy 
1953). It appears probable that we are dealing 
with an ancient Woodland style which was stil 
the Northwest the historic 


active in during 


period. 


Okanogan and Similkameen Valleys. Dur 
ing 1952 and 1953 Norman Lerman and War. 
ren Caldwell, graduate students at the Uni 
versity of Washington, carried on ethnographic 
and archaeological survey work in the Okano 
gan River valley of north central Washingtor 
and adjacent British Columbia. The work was 
financed by an Agnes H. Anderson grant to me. 
Supplementary funds were furnished by the 
Department of Anthropology of the University. 
Lerman, the ethnographer, recorded several 
informant references to the practice of potter) 
making and its utilization. None of the inform- 


ants appear to have had the first-hand experi- 


ence that Ray’s older informant had. Conse- 
quently details are lacking and are not as 
trustworthy. One informant stated that a 
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people whom they did not know well, called 
the K’tksin, who lived in the Similkameen 
Valley, had clay pots; they did not know how 
they were made but the clay could be found 
anywhere in the valley. It was “mixed with 
something else.” Another person stated that 
pottery was called tlktcin and was made from a 
pure white mud from the bottom of a lake. 
This was mixed with ordinary clay and baked 
by putting it in the hot ashes of a fire. Shap- 
ing was “by hand” (probably molded). A third 
informant, who also called the pottery tlktcin, 
stated that some 742 miles south of Oroville, 
in the Okanogan River, 
under water. 


are small mounds 
Clay taken from these mounds 
was shaped by hand and dried hard. “When 
cooking in these pots, the pots were set directly 
yn the fire.” Still another informant stated that 
white clay from the Okanogan River was used 
to make pots which were shaped by hand. They 
dried by themselves but had to dry slowly. The 
vessels were used to hold water and sometimes 
they “used them as fingerbowls.”” One gathers 
from this that the more northern Okanogan 
used some form of pottery fairly widely, that it 
was probably molded, and that some of it 
may have been partly fired and used over a 
fire in Further work in the region 
would almost certainly increase our knowledge 


cooking. 


mn these and other points. No pottery appears 
among the southern Okanogan (Post and Com- 
mons 1938: 64), hence it might well be that 
local if they were recently dif- 
fused, may have come from northeast. 
Archaeological references to Okanogan pot- 
tery are not entirely lacking. 


ceramic arts, 


Caldwell, while 
surveying the area, was told that a pot had been 
found by some boys at his site C-O-2 (Cald- 
well 1953-4: 12, map). It lay about 50 feet east 
f the old bridge over the Okanogan River, on 
the north bank in the eastern part of the town 
f Oroville, Washington. The pot lay under 
the turf, embedded in the river bank; it was 
about 6 inches high and 5 to 6 inches in diame- 
ter. Its shape and situation jibe well with the 
ethnographic data available in Ray and re- 
corded by 


Unfortunately the item 


was found by school boys, given to another boy, 


Lerman. 
and has never been located. We have no data 
as to whether it was fired or unfired. 

Point. One of the intriguing 


archaeological finds which hint at an extensive 
work 


Cattle more 


in clay was made while excavating at 
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Cattle Point, San Juan Islands, Washington, 
and was recorded by King (1950: 69-71). A 
trefoil of clay and stone slabs comprising a 
group of bowls with definite lips was found 
associated with floor remnants. Two other 
bowls, isolated, were found during a later sea- 
son. One of the 3 bowls was hemispherical, 
with an overhanging rim, carefully made, and 
with a uniform base of clay. It is most reminis- 
cent of a Sanpoil pot in the process of manu- 
facture (Ray 1932: 128). The bowls had been 
fired to a reddish color and appear to have 
served as fireplaces or hearths. King (1950: 71) 
does not believe that they could have served 
as receptacles for stone boiling. They offer evi- 
dence of an interesting utilization of clay, 
unique in the Northwest so far. 


Deep Creek Canyon. A peculiar item of 
baked untempered clay, which may not even be 
aboriginal, was found in the foothills along the 
Deep Creek Canyon. Deep Creek flows north 
into the Straits of Juan de Fuca, in the north- 
western part of the Olympic Peninsula, Wash- 
ington. The piece is an elongate ovoid; it has a 
brown, weathered surface. Length is 6.2 cm., 
central thickness 3.3 cm., weight 94 grams. The 
ends are blunted. The clay was apparently 
modeled over a squared stick which tapered 
from about 1 cm. on a side in the middle to 
2 to 3 mm. on a side at the ends. This stick 
has burned out leaving its impression. Al- 
though the Indians of the area practiced stone 
boiling they had a sufficiency of proper stones 
and this piece could not have been made for 
such a use. To the present I have found no 
possible fun tion for the item, aboriginal or 
otherwise. 


( ‘eda ( 
were 


ave. Five items of sun-dried clay 
amateur’s backdirt in Cedar 
Cave, on the Columbia River north of Vantage, 
Washington. One rectangular item is 4 by 2.25 
by 0.75 inches and carries a punctate decora- 
tion. Another fragmentary piece has a punctate 
Three other 
items, all fragmentary, have been interpreted 
as possibly phallic (Swanson 1956: 40, Fig. 12). 


MeNary The 1948 Smithsonian 
Institution-River Basin Surveys excavations in 
the McNary Reservoir, upstream from Uma- 
tilla, Oregon, turned up one piece of shaped, 
indurated clay. Specimen 45BN3/B12/301 was 
a flattened oval pat of clay 11.8 cm. long, 4.8 
cm. wide, and 1.0 cm. thick. It is of an un- 


found in 


and incised chevron decoration. 


Reservoir. 
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hard, untempered, highly calcareous 
clay, wiped smooth. The material is light gray- 
cream in color, fine, dense, and slightly checked. 
A pine tree or fish skeleton design, such as 
those seen on the sherd in Figure 1 a, had been 
grooved with a blunt tool on either Nu- 
merous similar flat decorated objects are found 
in the area, generally in graves, but they are 
usually of Designs of the same type, 
sometimes more naturalistic, have been cut into 
them. They are interpreted as figurines or effh- 
gies, probably of ceremonial utility (Osborne 
1950). 

In the same area, at site 35UM15, Thomas 
Garth, formerly of the National Park Service, 
found a small bow! of unfired clay. The object 
had been buried in, apparently, a moderately 
dry situation. Garth (personal communication) 
states: “It is a shallow bowl with an incurving 
rim, being 109 mm. in diameter and 52 mm. 
high. A series of oblique incised lines cover 
the exterior.” 


ba ked, 


side. 


slate. 


Southern Idaho. The famous Nampa image 
of southern Idaho has been as well described 
as possible by Holmes (1889, 1910). Shoshone 
who were cognizant of pottery have certainly 
moved widely throughout the southern Idaho 
area. The Nampa image, however, seems to 
have come from a sufficient depth, 320 feet 
(and below a lava flow), to thoroughly becloud 
the we able to point to 
figurine-mak‘ng potters in the area. The figu- 
rine is female, naturalistic, of 


issue — even were 
reddish-brown 
baked clay, 1/2 inches long. It was supposedly 
ejected by the sand pump while drilling for 
artesian water was in progress. The piece was 
carved with a sharp-edged tool. Altogether, 
the image is not convincing and would prob- 
ably be rejected now were it found in far more 
acceptable circumstances than an early Quater- 
nary deposit. 


We must travel down- 
stream to the lower Columbia, into the area 


where the low, eroded Cascades are breached 


Lower Columbia. 


by the Columbia River, before we come upon 
One such 
item is figured by Strong, Schenck, and Steward 
(1930: 67, Pl. 11 j) in The Dalles-Deschutes 
report. 


other records of pottery objects. 


It is a small sunbaked tablet decorated 
with short wedge-shaped punch marks. A simi- 
lar with and 
chevrons was found in Site 19, Millers Island 
(Strong, Schenck, and 1930: 99). 


object decorated crosshatching 


Steward 
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Other clay objects have come from Wakemar 
Mound (Strong 1956). Some are in the posses 
sion of local collectors and others were found 
during the National Park Service-University o 
Washington excavations of 1953-54. A similar 
piece exists in the Reeder collection on Sauvies 
Island. 

Several objects of unfired, or at best parth 
fired, clay have been collected by the unfortu 
nately often too active amateurs in the lowe: 
Columbia area. The list of items, none of which 
has been thoroughly analyzed, includes cylin 
drical and tabular pieces, figurines, a small un 
fired bowl, clay beads (?), often conical, an¢ 
varied broken bits, some of which appear t 
have derived from small clay balls of abou 
marble size. I can say no more about the latter 
The conical pieces vary between 1] and 2 cm. in 
height and something less in diameter. The 
elongated clay beads that I have handled van 
in size from about 1 cm. to about 2 cm. in 
length; diameters would cluster close to 0.5 cm 
The holes are not drilled but appear to have 
been formed by the burning out of a centra 
twig or straw. Again, none of these pieces has 
been subjected to close study. A larger cylindri- 
cal piece, crudely modeled, lacks a central per 
foration; it is 4.7 cm. long by 2.2 cm. in diame 
ter. 
5.5 cm. by 4.0 cm. belong to E. E. Annala of 
Hood River. Annala (1955) owns 3 other items 
of interest; two are illustrated here (Fig. 1 d, e) 
They are tabular pieces; one edge of each is 
beveled and smoothed; the other edges ar 
broken, sometimes along deeply incised grooves 
The designs are nested zigzag lines (Fig. | e) 
and nested chevrons stamped with a V-shaped 
tool (Fig. 1 d). The design effect is the same 
and was probably intended to be the same on 
both pieces. The pieces are almost the same 
size; e is 4.65 by 3.8 by 1.2 cm. and d is 4.7 by 
3.65 by 1.7 Both are of unfired, untem 
pered, fine, red-brown clay, well compacted 
That shown in Figure 1 e is somewhat harder 
(hardness of about 2) and darker than d; it 
may have been partly fired or rested near a fire 
The items are obviously fragments; they may be 


cm. 


remnants of vessels, either rim or reshaped 
body pieces or of decorated plaques or tablets. 
They do not belong to any known aspect of 
either the archaeological or ethnographic cul 
ture. 
Caldwell 


It and a tabular undecorated fragment} 


(1956) has also described 2 figu | 
rines found by collectors in the Wakemap area 
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They 


shoulders 


triangular, 5 to 6 cm. long from 
to feet and 3 to 4 cm. across the 
Both examples lack head and feet. 
Arms are appliqué; slashes or grooves outline 
fingers and legs which are closely held together. 
The figures are of unfired, untempered fine 
clay. They appear to be sexless. Caldwell con- 
cludes: “Currently it seems impossible to indi- 
cate a detailed pattern of relationship between 
Wakemap and either the Northern Periphery 
x California samples. 


are 


shoulders. 


The geographic con- 
tiguity, the presence of other material ties and 
the uniquely distinctive character of the artifact 
makes the implication of relationship unequivo- 
cal.” Further observations on Wakemap area 
clay working will appear when the present 
excavations are reported. 

Cressman (1942: 91, Fig. 94 f) has described 
sherds from Catlow Cave No. 1, upper levels. 
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These pieces, which I have examined, are 
superficially very similar to Shoshone pottery 
from Idaho and Utah. An unusual fired ma- 
terial was also found in Hobo Cave, on the 
Oregon side of the the lower 
Columbia The fragments are best ex- 
plained as thin layers (up to % inch thick) 
of clay-mud settling that have been fired. They 
are probably fortuitous. 


Columbia in 
area. 


The Koethe Specimen. The sherd from near 
Salmon Creek (Fig. 1 a, b, c) is 7.5 by 5.8 cm. 
Thickness is not uniform; on the straight side 
it is regularly slightly over 1.0 cm. in thickness 
from rim to bottom. The other side shows a 
range from 9 mm. below the rim on a level 


with the hole to 1.3 cm. immediately above 
the point where the inner curve flattens into 
Extreme bottom thickness is 1.8 


the bottom. 


d 


Pottery from the Northwest. a-c, f, sherd in Harold 


Fic. 1 
ington. a, exterior; b, interior; 
interior). d, e 


Mound 


, edge; f, thin section, enlarged about 7 


Koethe Wash- 


times (straight ungrooved edge is vessel 


found near Vancouver, 


ollection, 


tabular pieces of indurated or partially baked clay in E. E. Annala collection, found at Wakemap 


s ~~ . 
4 “i 4 
a b 
pare) 


32 AMERICAN 


cm. This thick bottom argues for a heavy 
mortar-shaped vessel. The sherd weighs 60 
grams. A hole 1.7 cm. below the rim was 
punched from exterior to interior, while the 
clay was yet soft. Although the perforation 
appears to be for suspension it shows no wear 
or evidence of such use. The rim curve indi- 
diameter of 10 to 12 The rim 
itself is carried smoothly to the top on the ex- 
terior. The interior aspect curves in and breaks 
sharply to a secondary interior edge (Fig. 1 c). 
The interior (straight side in thin-section, Fig. 
1 f) is deeply carbon stained, as can be seen. 
The thin-section illustration is, essentially, nega- 


cates a cm. 


tive, made by using the thin-section as a nega- 
tive in a photographic enlarger. Consequently 
the denser areas of the thin-section are lighter 
and the opaque materials, the 
quartz fragments, are darker in the illustration. 

Both I and 2 ex- 
amined the specimen, and to whom I shall 
refer later, were sure that it had been heavily 
floated or, more likely, slipped. This probable 
slip is visible in the thin-section and on the 
edges in Figure | b and c. 

The 
deeply into the slip, in places slightly over | 
mm., with a fairly sharp tool, while the clay 
was plastic. The vertical cut was made first. 
The incisions penetrated 
through or nearly through the slip. As with 
the Annala clay tablets from Wakemap Mound 
(Fig. 1 d and e) the breaks have often followed 
the grooves, as can be seen along the right edges 
of both pieces in the figure. The design on the 
sherd is a common one, archaeologically, in the 
middle and lower Columbia. We call it a pine 
tree or, and probably more correctly, a fish 
skeleton. It appears on probable fetish pieces 
and been previously herein. 
The more fragmentary element, at the right, 
appears to have been made first; following this 


less such as 


ceramic engineers who 


exterior decoration has been grooved 


appear to have 


has mentioned 


the section which is now between the two was 
smoothed, thus erasing some of the more care- 
less, trailing cuts, and then the left element was 
formed. 

The exterior is a deep gray with tan tones, 
close to Maerz and Paul (1930) Plate 56 1 E in 
the darker, smokier areas. The interior ap- 
proximates their Plate 56 1 A. It 
wiped, scraped, and in places shows smoothing, 
all with a horizontal stroke. All aspects, in- 
terior, exterior, and inner paste have a hardness 
less than 4 and greater than 3. The paste offers 


has been 
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intriguing evidence and problems. I was aided 


in the study of the material by George E. Good-! 


speed, Professor of Geology, by James I. Muel- 
ler, Professor of Ceramic Engineering, and by 
Hal J. Kelly, metallurgic engirieer of the U.S, 
Bureau of Mines, all at the University of Wash- 
ington. Goodspeed, to whom I go with most 
of my geologic and petrographic problems, had 
the thin-section made for me and examined it 
as a geologist. Mueller and Kelly examined the 
piece and thin-section as ceramicists and Kelly 
kind enough to dict:te his impressions 
while scrutinizing the thin-section under the 
microscope. I quote his remarks: “The body 
is a heterogeneous mixture of clay, feldspar, 


was 


silica, and quartz, plus other clay minerals 
which would indicate it is probably of glacial 
origin from a highly heterogeneous mass. The 
condition of that it has 
apparently been fired, at least on the surface. 


the edges indicates 
There has been some migration and dissolutior 
of iron oxide throughout the body to the sur 
face; whereas in the ir.terior of the body, iror 
oxide remains in less discreet 


more or areas 


indicating little migration. There appears to be 
little if any solution of the quartz or feldspar 
toward the center of the body, as contrasted 
with indications of slight solution on the edge 
of the surface of the piece. None of the crystals 
has fired sufficiently highly 
optical There 
particles 


been to lose the 


characteristics. appears to be 
the 
Dr. 


J. I. Mueller suggested that it is very likely that 


throughout 
piece, probably due to working, forming. 


some radiation of 


this is a surface slip in which the decorative 
effect has been incised.” 

I am deeply grateful to the above named 
men who have given of their time and interest 
to my problem. 

Inasmuch as the hardness is equal through- 
out, it would seem that the firing was of sufh- 
cient duration for the entire pot to have been 
raised to approximately the same temperature 
Both Kelly and Mueller agreed that the firing 
heat must have been greater than that usually 
attained on an ordinary fire but that it was of 
about the order that might have been expected 
of a glowing bed of wood coals. Obviously, 
therefore, the piece was intentionally fired. 

There exists some doubt as to the origin of 
the quartz crystals which form a fine and 
effective tempering. The geologist felt that these 
fragments were so fine, so regular in size and so 


they might well be 


consistently angular that 
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artificial. The ceramicists, on the other hand, 
suggested that a fine glacial clay which had 
undergone little or no transportation could well 
contain such angular particles. This problem, 
so important from an anthropological view- 
point, must remain unsettled until we have 
examined local clay deposits. If the tempering 
is artificially crushed quartz we have a ceramic 
sophistication in the area that is totally unex- 
pected. It would seem more probable that the 
Indians found a clay bed that was outfitted 
with a natural temper. The few large clay in- 
clusions in the groundmass would argue against 


intentional preparation before forming the 
piece. None of us was able to detect evidences 
of coiling. The item is presumably hand 


molded. 

Few suggestions can be made here. The site 
f origin of the sherd is in Chinook territory. 
The Chinook (if the site pertains to that group) 
were slave traders. It is possible that a Sho- 
honean slave may have suggested or tried her 
?) hand at pottery on the Lower Columbia. 
The piece, however, shows none of the attri- 
butes of Shoshone pottery. It seems to be ex- 
perimental, and luckily so. I tentatively sug- 
vest that the specimen may have seen use as a 
amp. The interior is darker and shows evi- 
dence of greater firing. Most of the alterations 
f the constituent particles were on the inside 


the This 


made with no ethnographic background. It is 


edge of thin-section. suggestion is 
f interest that the decorative motives on all of 
the clay items are remarkably consistent. There 
s every indication of a well-established com- 
plex. 
Summary. Certainly there is a more exten- 
sive distribution of clay artifacts in the North- 
west, especially the Plateau, than previous evi- 
the 
area should be alert for information along these 


lence has suggested. Future workers in 
ines on both ethnographic and archaeologic 
levels. No doubt the use of stone mortars and 
bowls, and the prevalence of the earth oven 
and stone-boiling in baskets would have made 
the acceptance of pottery, at least for cooking, 
dificult or dubious in the region. If we con- 
tinue to find evidence of the ceramic art it will 
presumably be in other categories, such as most 
of those described. It will probably not be 
explained on the levels of ethnographic dif- 


fusion but rather upon the bases of more deep- 
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seated, old cultural relationships, presumably 
with representatives of the more ancient aspects 
of the Woodland pattern. 
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EARLY SITES IN THE PISCO VALLEY OF PERU 
TAMBO COLORADO 


FREDERK 


AMBO Colorado is the name given to a 

group of buildings standing on the north 
bank of the Pisco River in southern Peru, 45 
km. east of the Panamerican Highway. These 
buildings are definitely Incaic, but were built 
on an earlier site, and are no more than a very 
small portion of a large occupied area extend- 
ing to the west, north, and east of the buildings. 

Both banks of the Pisco River were densely 
populated during Precolumbian times, and es- 
tablishments much larger than Tambo Colo- 
rado can be observed in the area. They should 
all be checked for early settlements, and with 
additional information it would be possible to 
study contacts between the Sierra cities — of 
which the best example is Huaitara, 40 km. 
inland from Tambo Colorado — and the coastal 
sites, like Paracas, Jahuay, and Hacienda Alta 
de Luna, near Pisco, where Paracas type pottery 
can also be found in quantity. 

Tambo Colorado has been visited by various 
archaeologists.* Bandelier photographed and 
mapped the site in 1893. Uhle worked there 
for a month in 1901 and mentions various sites 


The 


University of 


H. Rowe of 


summary of 


indebted to the 


this 


explorations at Tambo Colorado, and for numerous sug- 


author is 


California for yrevious 


gestions concerning the preparation of this paper 
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in his field notes. William Curtis Farabee als 
visited the Pisco Valley in 1922 and worke 
in Paracas; Inez Haase, of the University 
California, took notes and photos of the Inc 
buildings a few ago, and Harth-Ter 
(Urteaga 1939) published a plan of them. Kroe 
ber visited the site and published photograph 
of it (1944: 41, Pls. 18-20). 


A detailed plan of the area has not beer 


years 


published. We therefore consider it of interes 
to publish the sketch map which accompanies 
this paper (Fig. 2), to give an idea of the im 
portance of the area. Signs of occupation covet 
an area 2 km. from east to west and extending 


1 km. inland toward the east-west arm of the] 


Andes which flanks the northern bank of the 
Pisco River. 

We have not yet been able to establish mor 
than 3 major periods of occupation for the are 
as a whole: Paracas Cavernas, Monumenté 
Nazca, and late precolonial. We have failed 
to establish a notable late Nazca occupation & 
a Tiahuanacoid one. 
been densely occupied in early and florescent 
times, abandoned, and intensely reoccupied it 
late precolonial times. Remains of other periods 
may be present but unlocated. Possibly, alse 
plain ware of intermediate periods has gon 
unidentified. It should be noted that of some 


The area seems to have} 
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3000 surface sherds collected, less than a few 
dozen could be attributed to late Nazca, and 
none to a Tiahuanacoid style. 

Late architecture, graves, pottery, and imple- 
ments are mainly related to Late Ica, with local 
and Inca influence. They will be de- 
scribed in another paper. The present paper 
will be devoted to earlier sites and graves. 


traits 


Geographically, it is interesting to note that 
belts of early occupation (Paracas Cavernas 
und Monumental Nazca) can be observed. The 
first lies along the steep slopes of Cerro Pan- 
taico and Cerro Tambo, between 20 and 80 m. 
Sites 3, 24, 25, 26, 91, 
12). The second is much higher, along the 
opes of the east-west arm of the Andes and 
n the Cerro 
Tambo, at an altitude varying between 500 and 
700 32, 52, 55, 57). 


ibove the river (Fig. 2, 


crests of Cerro Pantaico and 
Late 
ccupation is scattered all over the area, on the 
21, 22, 41-43, 
95, 96), and on Cerros Pan- 
taico and Tambo (Sites 21, 23, 91, 93, 94), and, 


f course, around the Inca buildings along the 


m. (Fig. 2, Sites 28, 3 


ntermediate ridges (Sites 8, 10, 
45, 48, 71, 81-83, 


Pisco River. 


Architectural remains are to be found all 


ver the area. A complete description of major 


ypes of buildings would require a much more 


Fic. | 


General view of Pisco Valley, looking east. 
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extensive field survey and the publication of a 
nonograph. The association of sherds and other 
items already permits the dating of many struc- 
tures, such as the buildings used as collective 
graves, which are full of bodies buried with 
personal belongings, decorated in Inca style. 
These buildings have mostly been looted by 
private collectors. Some Paracas Cavernas and 
Monumental Nazca sherds can also be found in 
these buildings, but it seems likely that these 
fell in during the course of construction, or at 
Terraces sur- 
rounding the still partly erect large house on 
Site 27 also can be dated by the Inca-decorated 
sherds which we found in the fill. The large 
group of buildings established on 4 terraces in 
the slope of Cerrce Pantaico just behind Site 27 
is protected by a g, thick wall. The archi- 
tecture here is sim to that of the wall pro- 
of Pallasco, a few kilo- 
meters down the va 2y. Structures on Sites 21, 
22, 28-30, 41-45, 51, 33, 91, 93, and 95 all have 
Incaic or late Ica-related sherds lying around. 
All these sites match the well-known ruins of 
the Tambo, which is now cut in half by the 
road from Pisco to Castrovirreyna and Huai- 


the time the sites were looted. 


tecting the Inca ci 


tara. 


The Tambo Colorado sites lie 
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Fic. 3. Terraces of Site 26, Tambo Colorado, in profile and in perspective view. 


natured 
\ 
\ 
\ * 
¢ — > W 
~ 
| 
_ grave 2 
A | GED SY \ 
A | j B 
\ A 
BES 
on \ clau bed ES 
\ 
‘ 
al 
\ | q \ 
Z 
\ DM of rubble 
x cha bed 
\ KY Pita 
9 
| 
\ 
UP y 


38 AMERICAN 

Sites where earlier sherds can be found are 
much more difficult to associate with a definite 
cultural period. They usually 
stroyed, perhaps by tectonic movements, and 


have been de- 
have generally been reused or modified by late 
structures. 
to the 


A major effort should be devoted 
of this 
means, in most cases, that the ground has to be 
of fallen 
rocks; no deep digging is necessary, as the rocky 


clearance of some these sites; 


cleared heavy slabs, boulders, and 


bed of the hills is very close to the surface. 
For the present, we wish to note a number of 
associations and publish the results of the ex- 
cavation Further field work 
would permit the clearing of architecture defi- 
nitely 


ot a few graves. 


corresponding to the Paracas Cavernas 


i arr 
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period. In that sense alone, the Tambo Colo 
rado area should attract other archaeologists. 


Of organized ensembles of terraces and large 


buildings, only the large complex of Site 26 
can yet be associated with an early period 
(Fig. 3). It is composed of 12 artificial terraces 


built on the western slope of Cerro Pantaic 


facing west. The terraces are built of small field 


stones in layers 50 cm. thick, lying on the 


mountain rock. In places the rubble is replaced 
looks like 
chalk. The eastern and western walls, parallel 
to the 


bed of white material which 


by a 


slope, are 80 cm. thick and made of 


ot blocks 


which the clay cement has mostly disappeared. 


rows stone and field stones, fron 


Smaller lateral walls limit the terraces on each 
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end. These are made of 2 rows of stones filled 
rubble The distance 
from terrace to terrace runs as high as 3 m. 


with between. vertical 
Dimensions of the terraces are usually from 3 
to 3 by 9 m. The horizontal distance 
10 m. The whole 
major construction ef- 


by m. 


between terraces is about 
structure constituted a 
fort. Two test pits (A and B) were sunk in 


Terrace 2, one in the center and one in the 


northwest corner. Both yielded ashes, animal 
ones (some cut and incised), sherds varying 
rom Paracas Cavernas to Phase 7 of Dawson’s 
)-phase chronology for the Nazca style. Samples 
f this material are shown in Figure 4, 1-6, 8, 


10, 11. (Lawrence E. Dawson of the Uni- 
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versity of California has very kindly identified 
photographs of Nazca sherds from Tambo Colo- 
rado and all attributions to the phases of his 
classification are based on these identifications. ) 

At an altitude of 700 m., on the highest part 
of the slope, overlooking the whole area, a low, 
eroded hill extends to the south. The surface 
of this hill is red from oxidation of the metal- 
liferous rocks of which it is formed, reminiscent 
of Cerro Colorado in Paracas. The hill is sur- 
rounded by an ensemble of terraces and oval, 
semisubterranean stone houses (Site 52). The 
area has been badly disturbed, but in rernoving 
the stone blocks which cover the ground one 
finds Paracas Cavernas sherds. Sinking several 
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test pits in this area, we found quite a few 
Paracas Cavernas sherds in situ, as well as a 
black clay spindle whorl, incised and filled with 
red and white pigment (Fig. 4, 16). Houses 
here were built between rows of walls 1.5 to 2.0 
m. apart, made of flat rocks and forming ter- 
races going down the slope. The inner wali 
(on the higher side of the slope) is usually 
higher than the outer one. Both show a rather 
surface of blocks laid flat and 
with clay. The floor between the 
walls is covered with a hard clay. 
Houses of this type appear all 
Tambo Colorado and Cerro Pantaico 
mainly on Sites 3, 4, 24, 31, 32, 52, 


wel l-dressed 
cemented 


over the 
area, 
91, and 
92. They always contain sherds ranging from 
Paracas Cavernas to Nazca 4 of Dawson’s clas- 
sification. On Site 32 this type of house is sur- 
rounded by agricultural terraces and food stor- 
age units built under rocks forming a natural 
shelter or sheltered with stone slabs. One of 
the houses of Site 32 was built in a more elabo- 
rate fashion. It has lateral dividing walls, ex- 
tending outward toward the next terrace. All 


Fic. 6. Grave 1, Site 24, Tambo Colorado, in plan 


and in perspective view 
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the walls are formed of 5 rows of piled-up 
blocks. Corners of the house are marked by 
large, long, pointed triangular slabs of rock. 
The refuse of the houses on Site 32 includes 
obsidian flakes, and sherds ranging from Para- 
cas Cavernas to late Nazca, of which samples 
appear in Figure 5, 1-21. 

Late graves, collective and individual, are 
easily detectable in the area, as they have been 
thoroughly plundered. Early graves, on the 
other hand, are small, well hidden, and difficult 
to approach, as the ground is covered with 
large stones. We were able to locate only three 
of these early graves. 

Grave | was located 2 m. south of Collective 
Grave 1, on Site 24. It was cut 1 m. into bed- 
rock, which protects it on the west, and it faces 
west. In its upper part the grave is hexagonal 
in shape, 80 cm. broad. At a depth of 60 cm. 
it forms a square funeral chamber with a few 
stones cemented with clay on the eastern side 
(Fig. 6). Two crushed skeletons lay on the 
floor of the tomb in the southeastern corner, 
surrounded by the objects described below. The 
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Fic. 7. Diagrammatic cross section of grave 
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position of the skeletons could not be deter- 
Only one skull could be found; it was 
flattened. A few car- 
bonized cloth, probably of cotton, were attached 


mined. 
vecipitally remains of 
» the bones. The skeletons were covered with 
a mixture of clay and small river pebbles: 

[he artifacts associated with these 2 skele- 
tons include the following: 

6 spindle whorls, 5 with incised designs 

(Fig. 9, 7-11). 


2. obsidian projectile points (Fig. 9, 13, 
14). These are leaf-shaped with straight bases, 
shaped by percussion flaking and finished by 
pressure flaking. On one, retouching is limited 

the edges, on the other, fine parallel flake 
scars cover both faces. They are of the broad, 
flat type found in Paracas sites on the Paracas 
Peninsula. They measure respectively 5.6 ana 
5.5 cm. long, 2.7 and 2.6 wide, and 0.9 and 0.7 
cm. thick. 

plate, Paracas Cavernas 


1 
bowls and |] 


style (Fig. 12). 
4. Large fragments of 4 additional 
(Fig. 9, 1-4, 12). 


Several Paracas Cavernas sherds (Fig. 9, 


vessels, 


Paracas Cavernas style 


The paste of all of the complete and frag- 
mentary vessels is hard and fine, with a small 
quantity of sand temper. Al 
dized, though the paste is variable in color and 


Surfaces are well 


are basically oxi- 


isually has a gray core. 


smoothed and most specimens have a medium 
lish, with polishing marks prominent. 


The 8 whole or reconstructable vessels in- 


ude 4 


open bowls with flattened bottoms and 


liverging, straight, or slightly 


flaring walls; 2 
und-bottomed, convex-sided bowls; and 2 
shallow dishes or plates with flattened bottoms 


The 2 


liverging-sided bowls measure respectively 18.5 


and nearly straight walls. complete 


18.0 cm. in diameter and 5.5 and 5.5 cm. 


Both are covered inside and out with a 


applied before firing, and one has in- 


ed slip 
ised geometric designs in 2 small panels below 
The 2 fragmentary 


m on the outside wall. 


Sse is 


of the same shape have a black slip ap- 


before firing inside and out, with geo- 
netric designs in a narrow band around the 
nsk f the rim, painted after firing with resin- 
ased pink and red pigment, and outlined by 


ncision (Fig. 9, 


1-3). 


the outside, 


One 


between which are lozenges 


has 2 pink bands 
around 


PERU 4] 


of 5 irregular pink dots, painted after firing 
with the same pigment (Fig. 9, 2). 

The complete convex-sided bowl measures 
17 cm. in diameter and 6 cm. in height, and is 
decorated only by a red band applied before 
firing around the inside of the rim. The in- 
complete specimen of the same shape is slipped 
red inside, black outside, and the outside walls 
are covered with irregular dots of pigment ap- 
plied after firing (Fig. 9, 4). 

Of the 2 plates, one is 18 cm. in diameter 
and stands 5 cm. high; it is decorated with a red 
slip inside and black slip outside. About 3/5 of 
the outside wall is devoted to a panel with 
geometric firing with 
brown, yellow, and red, outlined by incisions. 


designs, painted after 


The remaining 2/5 bears a negative-painted de- 
sign of red dots on the black background (Fig. 
12). The second plate (Fig. 9, 12) is frag- 
mentary. The inside is slipped red, the outside 


walls covered with incised geometric designs 


and incised-outlined bands, of which the upper 
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set is filled with red and pink pigment applied 
after firing, resin based as on the other vessels. 

A second individual grave of the same type 
| was cleared on Site 24, at the foot 
exterior wall of Collective Grave 4. As 
Nazca sherds 


Dawson’s classification) 


as Grave 
of the 


we found Monumental (Phases 


to 4 of mixed with 


the fill, it seems that this grave was not intact. 


It was probably destroyed when the nearby 


collective grave was dug. Its general structure 


ANTIQUITY | XXIII, 1, 1957 
is the same as that of Grave 1, and the fill also 
contained early incised sherds and a piece of 
cloth embroidered in Paracas Cavernas style. A 
percussion-flaked scraper of a pale blue igneous 
The skele- 
tons had disappeared and only a few pieces of 
human bone could be found in the fill. 


rock lay on the floor of the tomb. 


Grave 4 was situated 5 m. south of Grave 1. 
It was marked by a circle of large stone blocks. 
It contained a single skeleton, with a markedly 
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deformed skull, seated and flexed. Beside the 
skeleton we found guinea pig bones, a clay 
spindle whorl (Fig. 4, 16), and some beans. 
Sherds of Nazca Phases 2 to 4 were present 
in the fill. 

An interesting sherd collection 
gathered in the fill of a house located on Site 


was also 


Fic. 1¢ 


Sherds from fill of house, Site 24, 
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24, just beside the big collective burials which 
stand there. Samples appear in Figure 10. The 
collection includes plates and bowls of the types 
found in Grave 1 (Fig. 10, 1, 3, 4, 6, 7, 10-16). 
One sherd (5) differs in that the postfiring red 
pigment is applied on a reduced-fired paste; 
another (10) has a water-based pigment of the 
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sort which occurs at the “Juan Pablo” site in 
17-19 are 
punctate and incised unpainted redware sherds 
of the Paracas style, and 20-24 are Monumental 
Nazca sherds (Phases 2 to 4 of Dawson’s classi- 


the upper Ica Valley. Figure 10, 9, 


fication). 

and 92 
ranging from Paracas Cavernas to Nazca 4 (Fig. 
4, 12, 13, 14, 15). 


Sites 91 yielded sherds of interest 


On the western slopes of Cerro Pantaico, be- 
tween Site 24 and the crest, surface sherds con- 
a mixture of Nazca 2 to 7 and of Paracas 
Cavernas (Fig. 4, 9). 


sist of 


12 


s from various 
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A few 


interesting sherds gathered from dif- 


ferent locations of the area also appear in Figure | 


11: 5 is painted red on pale pink slip, with 


geometric designs; 8 and 9 show 


probably 


variant — 


Cavernas — incised line decoration; 
7, 10-13 are variants of Paracas Cavernas; and 


1, 2, 4-6 are Nazca sherds. 


The principal significance of our 
Tambo 


that the 


Summary. 


survey of the Colorado area is the 


demonstration Paracas Cavernas ce- 
ramic style extends as far east as the middle 


Pisco Valley. 


the Tambo Colorado area 


It is also of interest to note that 


y ielded one sherd 


calities of Tambo Colorado 


| XXIII, 1, 1957 | 
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painted after firing with water-based pigment, 
which until now has not been reported outside 
the upper Ica Valley, and which has not pre- 
viously been reported from the same site or 
area as resin-based painted pottery. 

Our principle grave lot (Grave | of Site 24) 
includes 8 painted vessels and fragments of 
several others. Although the above-mentioned 
sherd indicates that water-based pigment was 
used at Site 24, all the material from Grave | 
is painted with resin-based pigment. As far as 
this grave lot is concerned, the latter pigment 
can be from the former. 

Two olla sherds from the fill around and 
in the house excavated on Site 32 have the 
dark brown, heavily tempered paste and the 


considered isolated 
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“comma-shaped” thickened rim characteristic 
of the plain ware of central coast Chavinoid 
styles. Unfortunately, they do not occur here 


in an unmixed Paracas assemblage. 


Kroeser, A. 
1944 1942. Viking Fund 


Publications in Anthropology, No. 4. New York. 


Peruvian Archeology in 


Urreaca, H. H 
1939 Colorado. Boletin de la Sociedad Geo- 
rafica de Lima, Vol. 56, Tri. 2, pp. 85-94. Lima. 


Tambo 


Lima, Peru 
August, 1955 
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Fig. 12 


Bowl of Paracas Cavernas style 


from Crave l, 


Site 


Tambo Colorado 


CORRECTION 


In “Momil: A Formative Sequence from the Sint Valley, Colom- 


bia,” by Gerardo Reichel-Dolmatoff, Volume 22, Number 3, the cap- 


tion of Figure 1 (on page 228) should read 


instead of “1-3, rocker stamped.” 


“1-3, dentate stamped” 
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USES OF AERIAL PHOTOGRAPHS IN 
ARCHAEOLOGICAL FIELD WORK 


C. MILLER 


ERIAL widely 


adopted in geology, physical geography, 


photographs have been 
agriculture, soil conservation, and forestry, but 
it is surprising to find how rarely they have 
been thoroughly exploited in archaeology. This 
may be due to the fact that most of the litera- 
ture dealing with the subject of aerial photo- 
graphs and their uses has been directed to other 
fields, with very little appearing in archaeologi- 
cal literature. Possibly the earliest use of aerial 
photographs in archaeology is discussed in 
Crawford’s Wessex from the Air (1928), while 
“Aerial Photography and Archae- 
(1936), was probably the first work di- 


Reeves S 
ology” 
rected specifically to the American archaeolo- 
gist. Both works deal more with locating sites 
from the air and taking aerial pictures of them 


than with aspects of mapping from aerial 
photographs or their use in reconnaissance 
work. 

To emphasize the potentialities of aerial 


photographs in archaeological field work this 
brief treatment of the subject has been pre- 
pared. It is not presumed to be an exhaustive 
treatment of the subject, but rather an intro- 
duction to some of the possible uses of aerial 
photos, with references to sources of more de- 
tailed information for those who wish to pursue 
the subject further. 

In every phase of archaeological field work, 
from the initial planning and survey through 
excavation and completion of the reports, there 
is need for knowledge and records of the ge- 
ology and geography of the area of operations. 
Time and monetary considerations usually for- 
bid preparation of detailed maps in the field, 
and field notes often do not contain all of the 
information concerning the physiography of the 
area which eventually is found desirable. Exist- 
ing maps may be adequate for many purposes, 
but even the best do not reveal the ultimate 
detail and the country. Topo- 
graphic maps indicate elevations, slopes, and 
gross planimetric detail, but fail to reveal the 
nature of the terrain, whether it is sandy, rocky, 
brush covered, forested, or completely barren. 


character of 


Nor do they show accurately the minor features 
as small canyons, arroyos, 
any 


of the country such 


or sandy stretches, one of which could 


seriously affect the plans of an archaeological 
surveying party. This is especially true in the 
Southwest, much of which is not covered by 
reliable topographic maps. Of those that exist 
many are both old and so generalized that they 
are inaccurate. 

Aerial photos reveal the landscape in minute 
detail, and in 3-dimensional relief when viewed 
in the proper manner. They also have the ad- 
vantage over maps prepared in the field in that 
they can be studied long before the party enters 
the field of operations. Routes of 
remote areas can be examined and evaluated; 
decisions concerning the type of transportation 


access 


needed to reach and to traverse the area can 
be made; points of rendezvous and even camp- 
sites can be chosen before the area has been 
visited for the first time. While in the area 
the party can maintain its relationship to ob 
jectives and to major features of the landscape 
by reference to the photos, even in the most 
Although surrounded by cliffs 
or canyon walls the party’s position can be 
Should 
units split off from the main group to work 
they 


knowledge of their relative positions by refer- 


rugged country. 


determined in a matter of minutes. 


separate areas, can maintain accurate 
ence to the photos. When unexpected changes 
of plan necessitate a change of route, alterna- 
tives can be studied in detail over their entire 
extent by means of the photos. Thus expensive 
and time-consuming reconnoitering trips can be 
avoided, the most practical path being selected 
quickly and easily. 

It is possible on suitable photos to locate fea- 
tures within 30 feet or less of their true geo 
graphical position, permitting the recording of 
archaeological sites and key points along ob 
scure routes with an accuracy impossible on 
most field or topographic maps. Site identifica- 
tion numbers and other identifications noted on 
the back of the prints beside pin-holes marking 
the exact location of the points of interest make 
a permanent record which does not deface the 


pictures. Planimetric maps can be prepared, 


when desired, from photos after the party has 
returned to the laboratory. Furthermore, dupli- 
cate copies of the photographs, with important 
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data transcribed, can be included in reports in 
place of planimetric maps. 

Details of ruins, undetectable from the 
ground, often can be seen from the air. Fea- 
tures such as canals, extensive walls covered 
by sand or vegetation (Crawford 1928; Kruse 
1942; Reeves 1936), or patterns outlined with 
rocks by aborigines have been discovered from 
the air after they have gone completely un- 
noticed from the ground (Smith 1943, Pls. 3, 
50).* 

The use of aerial photographs as qualitative 
maps of unparalleled detail is relatively obvious 
and straightforward, requiring little comment. 
Before they can be used as quantitatively cor- 
rect maps, however, they must be checked for 
the presence of certain errors and when pres- 
ent, these errors must be corrected. But for the 
majority of field application in which aerial 
photos will be useful to the archaeologist, these 
corrections need not be actually applied, but 
must merely be understood and kept in mind 
in order that the most intelligent use be made 
of the photos in everyday work. 

Aerial photographs are usually taken at an 
altitude between 10,000 and 20,000 feet above 
Factors determining the altitude at 
which the camera is flown are the elevation 
f the land length of the 
camera lens, and the scale desired for the re- 
sulting photographs. The relationship of these 


several 


sea level. 


surface, the focal 


factors is expressed in the following 


ratio: 


Size of picture Focal length 


Size of ground area Height of plane 


Thus a camera equipped with a lens of 8 
inch focal length would have to be flown at an 
altitude of 12,000 feet above ground level to 
produce a picture in which 1 inch = 1500 feet. 
It is common practice to express the scale as a 
fraction in which the picture size is unity, thus: 


Size of picture l 


Size of ground area 18,000 


or as a ratio: 1:18,000. Consequently any di- 
mension measured on the photograph is 1/18,- 
000 of the corresponding distance measured on 
the ground. Photos with a wide range of scales 
are available. 


*Eprror’s Nore: See also R. S. Solecki, “Practical 
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Aerial Photography for Archaeologists,’ 
MQUITY, 
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photographic 


Diagrams to represent strip flying for aerial 


purposes, showing overlap and side lap. 


(Reproduced by courtesy of A. J. Eardley and Harper 
and Brothers Publishers, New York.) 


Pilots usually attempt to maintain a fixed 
average elevation above the terrain throughout 
a photo-mapping project. Local changes in ele- 
vation of the land surface cause changes in the 
scale from print to print, and in different sec- 
tions of a single print. Thus the scale at the 
top of a plateau may be 1:18,000, but at the 
a 1000-foot canyon running through 
the plateau it will be 1:19,500, a significant dif- 
ference and one which must be taken into ac- 


yottom of 


count in accurate work. 
Most photographic 

north-south direction, although special require- 

For example, 


flights are made in a 
ments often alter this practice. 
ila range of mountains exists 1n the area, the 
flight will generally be made parallel to the 
range. This permits each successive strip of 
photographs to be flown at a fairly constant 
altitude, but differing from the preceding and 
following strips by an amount equal to the 
change in elevation of the ground surface be- 
low, thereby maintaining a fairly constant scale 
on all photos. If the flights were made “across 
the grain” of the country, the plane would 
have to dive steeply to follow the downward 
slope of the range, level off across the floor of 
the valley, and climb over the opposite range, 
all the while attempting to maintain a constant 
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elevation above the ground. This would prove 
virtually impossible in actual practice. If level 
flights were maintained across the mountains 
and valleys, the scale of the resulting photos 
would change violently. 

Successive strips of photos are flown in op- 
posite directions in order to save flying time. 
Each 


serially. 


negative in the sequence is numbered 
As a result alternate strips are num- 


This is 


which must be watched carefully when order- 


bered in opposite directions. a detail 
ing prints by number. 

The cameras are operated either manually or 
automatically to produce exposures which over- 
lap by 60%. The lines of flight are maintained 
as nearly parallel as possible, and are spaced 
between adjacent 
amounting to 30% to 35%, 


to provide side-lap strips 
as shown in Figure 
1. Im rugged country and in areas where ac- 
curate maps are lacking it is difficult to main- 


When 


serious errors have been made on a flight, it is 


tain straight and parallel flight lines. 


reflown so that all photos offered to the public 


are adequate for the majority of purposes. 
Photos resulting from corrective reflights often 
bear numbers which differ considerably 


those of the rest of the area. 


from 


A source of potential trouble arises from the 
occasional tilting of the plane and camera due 
to rough spots in the air, often present even on 


the best This 


camera to depart from the true perpendicular, 


days. causes the axis of the 
and the center of the photograph no longer 
agrees with the plumb-point. Distortion of the 
distances in 


scale of various sections of the 


photograph results. For a method of detecting 
tile see Smith (1943: 48). 


that a photo is released for use if it has a tilt 


It is rare, however, 
greater than 3°, and in the majority of photos 
the tilt is less than 1°. Errors of this magnitude 
cause no trouble in most applications. 

There are several types of aerial photos avail- 
able whose characteristics depend upon the 
type of camera employed, the manner in which 
it was used, and the final treatment given the 
photographic prints. 


1. Plain Verticals. Plain vertical photos are 
made with a single-lens camera aimed straight 
downward. Prints from such a photo are usually 
7 by 9 or 9 by 9 inches in size, with scales rang- 
ing from 1:2000 to 1:40,000. Such photos taken 
with a lens of long focal length from a con- 
siderable altitude are the most accurate type of 
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all, suffering only slightly from what is known 


as “relief error,” to be described below. 


2. Composite Verticals. Composite verticals 
are made with a camera equipped with several 
lenses working simultaneously. In the case of 
the 4-lens composite, each lens takes a picture 
5 by 5 inches square, and the axes of the 4 
lenses are so aligned that the resulting 4 nega- 
tives can be joined along adjacent sides to pro- 
duce a single 10 by 10 inch print with barely 
visible lines joining the 4 sections. There is no 
overlap or gap between these sections and they 
combine to form a single uninterrupted picture. 
Since the 4 lenses are aimed outward from the 
center of the area being photographed, they 
cover a considerable angular field, and relief 
error is often greater than in the plain vertical 
photo. However, this error is not too serious 
since every feature of the terrain can be found 
near the center of at least one photo of a series, 
where the error is small. Furthermore, much 
of the error can be corrected if accurate maps 
are constructed from the photos. 

Some composite verticals are made with a 
The central 
lens points straight downward and the other 


camera equipped with 5 lenses. 


4 point outward in such a manner that the 
inner edges of the 4 negatives register with the 
But these 
4 outer fields do not touch along their adjacent 


outer edges of the central picture. 


edges as in the case of the 4-lens composite. 
Triangular areas are left which are not covered. 
The whole array of such negatives resembles a 
Maltese 
by coupling another identical camera in tandem 
with the first, which 
But it is rotated 45 


cross. The triangular gaps are filled in 
works simultaneously. 
about its vertical axis in 
order that the 4 trapezoidal negatives which it 
produces cover the gaps left by the first camera. 
As the 


camera would only duplicate the picture taken 


central compartment of the second 


by the first, it is not used. Hence the name, 
“9-lens” composite. 

The composite prints made by this process 
are about 36 inches across and encompass 2 


The outer 


areas shown on such a print have been photo- 


large area of the earth’s surface. 


graphed from a rather large angle from the 
vertical, with the result that the terrain is seen 
in an oblique manner, not from straight over- 
head. As a result the outer areas of the print 


resemble oblique photos. 
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3. Obliques. Oblique photos are divided 
into 2 classes, high obliques, which include the 
horizon as a reference line, and low obliques, 
which do not. Details of topography are more 
easily interpreted when viewing an oblique 
than when viewing a single vertical photo of 
the same area, but scaling distances on obliques 
is exceedingly complicated and tedious. Also, 
in rough terrain, such as is often encountered in 
the Southwest, too much area is hidden behind 
hills and cliffs. Therefore, obliques are of 
limited value in most archaeological work, 
being limited to close-up shots taken on special 
flights made for the specific purpose. 


4. Mosaics. 
uncontrolled and controlled. 


Aerial mosaics are of 2 types, 
The former far 
outnumber the latter. Uncontrolled mosaics re- 
sult when the best sections of plain or com- 
posite vertical prints are selected, matched for 
density, cut and fitted together with all possible 
care to produce a single large photograph. 
Several hundred individual prints 
are often incorporated into a single mosaic. By 
means of great skill, accurate workmanship, 
and suitable retouching of the completed photo- 
graph, mosaics are produced on which it is 
impossible to detect the joints between individ- 


pieces of 


ual sections. 

Controlled mosaics are produced in much 
the same way, but with the important differ- 
ence that instead of contact prints from the 
original negatives, special prints are made by 
projection, suitably corrected for tilt and scale 
errors, and the entire assembly of prints is put 
together by careful registration with accurately 
determined ground-control points. It is only 
for the exacting work that controlled 
mosaics are required. 


most 


Mosaics are excellent for accumulating the 
results of several seasons of archaeological work, 
or for synchronizing the efforts of several field 
parties working simultaneously. While such 
prints are usually 16 by 20 inches in size, and 
represent 15’ of arc quadrangles, enlargements 
can be obtained to 40 by 40 inches for mount- 
ing on office or laboratory walls. With such 
enlargements site locations can be indicated by 
colored pins or other easily visible means. Site 
locations can be transferred with great accuracy 
to the mosaic from the smaller prints used in 
the field. 


Index Cards and Sheets. To assist in select- 
ing and ordering aerial photos, most facilities 
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make copies of large layouts of prints for all 
regions which they have photographed. These 
layouts are an array of contact prints arranged 
to provide a reasonably accurate picture of the 
area. No attempt is made to create an accurate 
mosaic. Each print included in the layout 
shows its serial number. Such layouts permit 
one to study the major features of the area 
and to select the exact prints required to give 
any desired coverage. 

Index Cards are 5 by 7 inches in size and 
Index Sheets are usually 16 by 20 inches or 
larger. The latter are often only enlargements 
of the 5 by 7 negatives and provide little in- 
formation that cannot be obtained from the 
contact prints by the use of a magnifier. The 
cost of these helpful items is such that one can 
easily afford to make a collection of those 
covering areas of particular interest. Not only 
can considerable information be derived about 
an area directly from Index Cards or Sheets, 
but the time saved by their use in selecting and 
ordering prints easily justifies their cost. Most 
facilities offering prints also have maps avail- 
able showing the portion of each state covered 
by their aerial surveys, the year in which each 
section was flown, and the scale of the original 
negatives. In view of the fact that many parts 
of the country have not yet been completely 
covered by aerial surveys, it is well to obtain 
these maps in order to determine quickly the 
availability of photo coverage. 


Enlargements. It was mentioned earlier that 
mosaic prints can be obtained as enlargements. 
This is true also of all other types of aerial 
photos. Enlargements in a variety of sizes can 
be obtained from most vendors who will send 
literature upon request covering the subject. 
Aerial photographs can be obtained on 2 
weights of paper, single and double, and with 2 
types of surface, matte and glossy. The matte 
surface takes pencil and ink markings reason- 
able well, but in the field is easily soiled. The 
glossy surface will not take pencil, but with 
suitable preparation will accept ink fairly well. 
Glossy double-weight prints are best for most 
field uses in archaeology. 

All photographic paper expands and shrinks 
during and different 
amounts along its 2 dimensions. If prints with 
great dimensional stability are required, most 
vendors will provide, at additional cost, prints 
on special stable waterproof stock. 


processing, does so by 
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Fig. 2. Diagrammatic representation of the mirror type 
stereoscope. E is the separation between the eyes, S is 


the separat between print centers. (Reproduced by 
ourtesy of H. T. U. Smith and D. Appleton-Century 
Crofts Company, Inc., New York 


Viewinc AERIAL PHOTOGRAPHS 


Vertical aerial photos present an unaccus- 
tomed view of the surface of the earth which, 
to the inexperienced, may at times be somewhat 
baffling. 


obvious, 


The wealth of detail presented is at 


once but its interpretation may be 
less so. 

The first requirement for satisfactory viewing 
and interpretation is proper illumination. This 
includes not only adequate illumination, but 
light from the correct direction. ( 


amination of a will 


ursory 


print usually reveal the 


direction in which shadows are cast by objects 


in the scene. Turn the photo so that the view- 


ing illumination falls across the print in the 
same direction as the sunlight fell across the 
landscape at the time of the exposure. With 


this orientation the topography of the terrain 
will assume its correct relationship as regards 
highlands and lowlands. Shadows cast by hills, 
cliffs, and trees will give the scene a semblance 
of relief, or third dimension. The entire prob- 
lem of interpretation of the topography and 
ground cover depends upon the formation in 
the mind of a correct model of the scene, and 
this can be done, at least in the early stages, 
only when the viewing conditions are correct. 
Improper direction of illumination will often 
cause the highlands and lowlands shown on a 
print to reverse themselves. After sufficient ex- 
perience, it is not so vital that the relationship 
always be maintained, for the mind becomes 


adept at properly interpreting such scenes 

A hand magnifier, of a suitable size to permit 
viewing through it with both eyes, affords some 
individuals an impression of a third dimension 


when applied to a single aerial photo. Aside 
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from such possible advantage, a viewing lens of 


2 
ion >» 


even 4 diameters magnification will 
reveal a vasts amount of detail and informa- 
tion missed by ordinary inspection. 

already been 
made to the fact that some aerial photos can 


Stereo-pairs. Reference has 


be viewed in such a manner that the scene 
is brought into strong 3-dimensional relief. It is 
common knowledge that 2 photographs of a 
single scene, taken from slightly different posi- 
tions, when suitably viewed, give an impression 
of depth or relief to the scene (Fig. 4). Con- 
secutive prints of a series of aerial photos are 


Any 


2 such prints are commonly called a stereo-pair. 


ideally suited to this manner of viewing. 


The principles of stereoscopic vision consti- 
tute a specialized field, and many texts cover 
the subject adequately. Brief but excellent dis- 
found in Eardley (1942: 27) 
(1943, Ch. 3). All other things 
being equal, the greater the separation between 


the points from which 2 


cussions can be 
and Smith 
pictures constituting 
a stereo-pair are taken, the greater the apparent 
depth visible in the scene. A 
produce a normal amount of apparent depth, 
would taken from positions no 
farther apart than the distance between the 
human To take aerial photos at such 
short intervals is not only impractical but un- 
the altitude at which most 
flights are made, the human eyes can distin- 
guish no depth in the scene below. To make 
depth detectable at an elevation of 15,000 feet, 
the eyes would 300 inches 
too close to be 


stereo-palr, to 


have to be 


eyes. 


desirable, for at 


have to be about 


apart. Even this Separation 1s 


£- 


Table or base 

Fic. 3. Detail of size and position of mirrors for a 
stereoscope suitable for examining aerial contact prints 


(Reproduced by courtesy of A. J. Eardle 


Brothers Publishers, New York.) 
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practical when taking aerial photos, and suc- 
cessive exposures are taken at intervals of a 
As a result the depth of the 
scene presented to the viewer of a stereo-pair 
using suitable instrumentation is greatly exag- 
gerated. Hills appear to be far higher, canyons 
much deeper, and slopes much steeper than 
they actually are. 


mile or more. 


Suitable conditions for viewing stereo-pairs 
are easily provided. Some people, with no 
optical aid whatever, can pick up a pair of 
small prints and observe the scene in 3 dimen- 
sions. But because of long habit the eyes of the 
majority of people tend to focus at the same 


Fic. 4 
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distance on which they converge, making it im- 
possible for them to focus on one print with 
one eye and an adjacent print with the other, 
the fundamental requirement for stereoscopic 
vision. Practice is required to develop sufficient 
muscular control to permit viewing simultane- 
ously at close range 2 pictures whose centers are 
separated by a finite distance. But even when 
skill has been developed, only small pictures 
or small portions of overlapping large ones can 
In order to view the 
entire area common to 2 10 by 10 inch aerial 
photos it is necessary to effectively increase the 
distance between the 


be viewed satisfactorily. 


eyes to 10 inches or more. 


Sections of 2 different stereo-pairs cut from full-size prints and mounted in such a manner that they can 


Hold a sheet of cardboard between the 2 matching prints 


be viewed stereoscopically without the aid of a viewer 


so that the left eye can see only the left-hand print and the right eye only the right-hand print. With the page at 
arm’s length, concentrate the gaze on some prominent landmark, such as the light-colored field at the top of the 
left-hand pair. Slowly the eyes will fuse and focus on the scene, causing it to appear in 3-dimensional relief, partic- 
ularly the hilly area at the bottom. Areas lacking in prominent landmarks, such as the right-hand scene, are more 


dificult to fuse. Practice will make it possible to observe scenes without the aid of the separating card. (Photo- 
Pp 


graphs from Pacific Air Industries, Long Beach, California) 
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This can best be done by means of mirrors, as 
shown in Figures 2 and 3. Excellent stereo- 
scopes can be purchased (see list at the end 
of this paper), but entirely adequate devices 
can be built in the simplest workshops. 

Two types of stereoscopic viewer will be of 
interest to archaeologists; for laboratory use a 
large one which permits examination of the 
entire overlap area provided by 10 by 10 inch 
stereo-pairs (Fig. 5), and for use in the field a 
small pocket model (Fig. 6). While this latter 
device will permit examination of a relatively 
narrow strip at any one time, it is entirely ade- 
quate for field purposes, and the magnification 
provided by such an instrument is welcome in 
accurately locating sites. 

When preparing to examine 
under a viewer, one must first determine the 


stereo - pairs 


Fic. 5. 


tory inspection of the entire overlap area of 10 by IC 


A mirror-type stereoscope suitable for labora- 


inch prints 


Fic. 6. 


print of a pair is rolled up between the eyepieces of a 


Here is shown the manner in which the upper 


pocket-type viewer to give an increased range of inspec- 
tion 
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orientation of the prints and the direction in 
which the strips were flown. Commercial aerial 
photographic companies and government de- 


partments number their prints somewhere 
along the northern edge. Since this custom 


is not without exceptions, it is sometimes neces- 
sary to determine the orientation from the di- 
rection in which shadows fall across the land- 
scape. Most aerial photos are taken during 
morning hours with the result that the shadows 
fall from the southeast to northwest. 
of doubt, lay out the prints in their respective 
strips by matching details along their margins. 
Reference to a good topographic, planimetric, 
or road map of the area should be sufficient to 
establish the general direction in which the 
strips were flown. 


In cases 


When viewing photos flown in the north- 
south direction, one must have the north edge 
of each print to the left, and the northernmost 
print of the pair must be unde. the left eye- 
piece. Thus the viewer is, in effect, facing east 
when examining such prints. Working with 
prints from east-west flights requires that one 
have the northern edge of each print at the top 
and the most westerly of the prints to the left. 

To eliminate eyestrain during purely qualita- 
tive examination, the prints should be aligned 
under the viewer with some care (Fig. 5). Until 
practice has made one adept, it helps to select 
some conspicuous feature visible on both prints. 
Place the index finger of each hand on this 
feature on the 2 prints. While looking through 
the viewer, slide the prints about until the 2 
Then con- 
centrate on features of the landscape and make 
final adjustments by sliding and rotating the 
prints until registry over the entire area is satis- 


fingertips are seen superimposed. 


factory and the eyes feel at ease. Close the eyes 
or look away for a moment, then look through 
the viewer again. If the 2 images do not fuse 
instantly, further adjustment is required. This 
can be accomplished by alternately blinking 
the eyes and noting shifts of the details in the 
Additional adjustment will complete 
the alignment. (Quantitative work requires 
more accurate methods, which will be described 
later. 


scene. 


The use of a small viewer does not permit 
examination of the entire area of the prints 
at one time; the 2 prints must be overlapped. 
This restricts the area which can be inspected, 
but by rolling up the edge of the top print 
between the lenses of the viewer, as shown in 
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Figure 6, it is possible to increase the visible 
When all has been viewed that can be 
reached in this manner, place the lower print 
on top and continue the inspection in a similar 
way until the other edge of the area has been 
reached. By this means the entire overlap area 
of 10 by 10 inch prints can be examined. 


area. 


Small viewers provide higher magnification 
than large ones, and this is often advantageous 
in the field. For this reason, and because of the 
greater portability of a small viewer, it is well to 
become adept in its use. In the field, however, 
the magnifying eyepieces of the small viewer 
can cause embarrassment. When working in 
bright sunshine, if one raises his head to com- 
pare the photos with details of the actual ter- 
rain, sunlight shining through the eyepieces can 
set fire to the prints! 


INHERENT Errors IN AERIAL PHOTOGRAPHS 


For all their wealth of detail and pictorial 
realism, aerial photos can be accepted as maps 
only in a qualitative sense. Before they can be 
used quantitatively in highly refined mapping 
they must be checked for the presence of cer- 
tain errors and these errors eliminated if pres- 
ent. Fortunately for most archaeological field 
work the errors cause little trouble if they are 
thoroughly understood and taken into account. 
It is only in the preparation of accurate plani- 
metric or contour maps that corrective steps 
must be taken. The sources of error are briefly 
discussed in order that they may be recognized 
and taken into account. Methods for their cor- 
rection are described in several excellent texts 
to which reference will be made. 

Relief Error. Due to the appreciable angular 
field covered by aerial cameras the scene re- 
corded is shown in conical projection with the 
lens at the apex of the cone. Therefore a tall 
object, such as a monument, anywhere in the 
field other than near the center of the print 
will be seen slightly from one side, not from 
directly above. The top of the monument will 
appear to be displaced outward from its base. 
Another tall object elsewhere in the field will 
also appear to lean outward, but in another di- 
rection. Both objects will be found to lean 
along radii whose center is at or very near the 
center of the print. Thus, all elevated features 
are displaced radially outward from their true 
Objects bottoms 
which lie below the datum plane of the photo, 


positions. such as canyon 
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will appear displaced radially toward the center 
of the scene from their true positions. This is 
known as “relief error.” Figure 7 shows the 
geometry of the situation, and Figure 8 dia- 
grams its correction. 

Because of relief error a line joining 2 objects 
of different elevation located in the outer por- 
tion of a photo, will not have a true azimuth 
bearing unless the line joining them is nearly 
radial to the center of the print. Due to the 
nature of relief error, it increases toward the 
edges of each print and vanishes at the center. 
Hence, by working only in the central area of 
each print it is possible to avoid the major ef- 
fects of relief error without taking actual steps 
to correct it. Aerial photos are flown in such 
a manner that every point of the terrain can be 
found reasonably close to the center of at least 
one print of a series. When it is necessary to 
correct relief error for accurate determinations 
of the exact location of an object suffering from 
relief error, or to establish an accurate azimuth 
bearing, it is easily accomplished. The method 
is excellently discussed by Eardley (1942: 55), 
and is referred to as the “radial line” method of 
correction. 

A numerical example of relief error will 
establish an appreciation for its effect on the 


Fic. 7. Diagram illustrating the nature of the image of 


a monument on a stereo-pair of photographs, and the 
radial nature of “relief error.” (Reproduced from the 


War Department's Basic Field Manual FM 21-26, Fig. 72. 
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On the print of an area 
photographed from an altitude of 16,000 feet 
above the terrain with a lens of 8-inch focus 
(scale 1:24,000), an object which has an eleva- 
tion of 500 feet above the datum plane, located 
4 inches from the center of the picture will be 
displaced ¥s inch outward from its true posi- 
tion. 


Tile Error. When the axis of the camera is 
maintained in a truly vertical position, the 
plane of the film is parallel to the datum plane 
of the earth’s surface. In this the 
camera will produce an accurately rectilinear 
picture of what lies below. If the earth’s sur- 
face is flat and level, the scale of the photo- 


position of objects. 


position 


graph will be uniform and accurate over its en- 
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Fic. 8 
relief. (Reproduced from the War Department's Basic 
Field Manual FM 21-26, Fig. 58.) 


D = Outward displacement A”A’ or inward displace- 
ment B”B’ 


Diagram illustrating displacements due to 


d =Equivalent displacement aa’, or bb’ on print, 
measured in inches 

H = Height of camera above terrain in feet 

h = Height of feature above datum plane in feet 
Distance of feature from center of print in inches 


Focal length of camera lens in inches 
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tire area and all bearings which are free from 
relief error will be rendered true. However, if 
the camera is tilted from the vertical (Fig. 9), 
the datum plane and the film are no longer 
parallel, with the result that neither distances 
nor bearings are accurately rendered. For an 
analysis of the effects of tilt the reader is re- 
ferred to Smith (1943: 43-51), and for a 
method of detecting the presence of tilt in 
aerial photos, see Stevenson (1941). 

Errors resulting from tilt are small up to a 
tilt angle of 3°, and since most photos are held 
to less than this, it is only in the most accurate 
types of work, rarely encountered in archae- 
ology, that tilt error need be taken into account. 


Maps 


Archaeologists frequently find it impossible 
to obtain detailed maps of the area containing 
particular sites. This deficiency can be over- 
come by constructing the necessary maps di- 
rectly from aerial photos. Their accuracy de- 
pends only upon the time and skill expended in 
their preparation. Since there is need for maps 


PLANIMETRI 


of various degrees of accuracy, depending upon 
the application, several methods, each of in- 
will be mentioned briefly, 
with references indicating sources of more de- 


creasing precision, 


tailed information. 


Uncorrected Maps from Single Photos. Rela- 
tively crude planimetric maps of small areas 
can be prepared by the simple expedient of 
merely tracing detail from a print. The photo 
should be selected in such a manner that the 
area of maximum interest lies near the center. 
No effort for relief error. 
When a reduced or augmented scale is desired, 


is made to correct 


a camera lucida, an opaque projector, or a 
pantograph is employed. If none of these aids 
is available, a rectangular grid of fine lines 
ruled either on the print or on a sheet of trans- 
parent plastic sheeting taped to the print facili- 
tates the transfer of detail to a larger or smaller 
grid on the sheet on which the map is to be 
constructed. For other suggestions, see Abrams 
(1944: 97), and Smith (1943: 148). 


Uncorrected Maps from Groups of Photos: 
Method |. The tracing of detail from a single 
photo can be extended to several photos, the 
difference being that detail from any one print 
is traced only halfway across the area of over- 


lap. Two or 3 conspicuous features distributed 
over the area of overlap are marked for special 
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attention. When the tracing material on which 
the map is drawn is transferred to the next 
print, these points are registered as accurately 
as possible with their images on the second 
print. If points of nearly equal elevation are 
selected, fair agreement should be obtained. 
When a difference in their elevation exists, 
judicious compromise is made, and _ tracing 
continued from print to print. Adjacent strips 
of prints can be employed by a similar regis- 
tration of points in the side-lap area. 


Uncorrected Maps from Groups of Photos: 
Method 2. Increased accuracy is achieved if 
each successive print is aligned by means of its 
“flight lines.” Flight lines are established for 
each print by first locating the accurate posi- 
tions of their centers. The center of any print 
can be located by means of marks impressed 
on the film at the time the negative was ex- 
posed and carried over onto the prints. The 
nature of these marks depends upon the type 
of equipment used; some prints are marked 
in the center, some at the corners, while others 
have marks along their edges. By joining oppo- 
site pairs of corner or edge marks the exact 
center of the print is defined. Careful compari- 
son of the terrain surrounding the center of a 
print with the same geographic area shown 
on each adjacent print makes it possible to 
accurately locate and mark the center on those 
neighboring prints. This is referred to as “trans- 
ferring centers.” The use of a 
viewer aids in this operation. At the comple- 
tion of this step each print except the first and 
last of a series will have 3 points marked, its 


stereoscopic 


own center and the transferred centers of the 
2 neighboring prints. Lines joining the center 
of a print with the transferred centers form 
what are known as flight lines. These indicate 
the direction of flight of the plane between suc- 
cessive exposures. If the 2 flight lines of each 
print are not colinear, it indicates that the plane 
departed from a perfectly straight course be- 
tween exposures, but this will cause no difficulty 
with the work in hand. 

The first print is suitably positioned under 
the tracing sheet. Its center is marked, as is the 
print. The 
If the tracing 
is sufficiently transparent, a stereo- 


transferred center of the second 
flight line is drawn in lightly. 
material 
scopic viewer can be used during the sketching 
operation by placing the second print under 
the tracing sheet in such a position that the 
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wt 


Square on map 


Equivalent 
positive 


Fic. 9. Diagram illustrating displacements due to tilt. 
For the sake of illustration the tilt is greatly exaggerated 
in this drawing. (Reproduced by courtesy of A. J. Eardley 


and Harper and Brothers Publishers, New York.) 


area can be seen in 3-dimensional relief. Care 
must be exercised, however, that details are 
traced only from the first print and that the 
second is used only to increase visibility. 

When all desired detail has been sketched 
from the first print, it is removed and the 
second slipped into position. Its flight line and 
center point are registered with those traced 
from the first print. The third print can again 
be used to give added visibility of detail if de- 
sired. The transferred center of the third print, 
as found on the second print, along with the 
flight line, is carefully traced. By this means of 
registration of centers and flight lines of each 
print with those traced from each preceding 
print, the array of photos can be kept in fair 
alignment while detail is sketched from each 
print in turn. Compromises must be made for 
those points subject to relief error. For addi- 
tional details see Smith (1943: 153-9). 

Corrected Maps from Groups of Photos: 
Method 1. Picture-point Control. A higher 
degree of accuracy can be achieved if the 
photos involved in the construction of the 
planimetric map are assembled and registered 
by application of the radial-line technique. The 
method can be used to assemble prints in 


Negative EXPLANATION 
p = Principal point 
i = tsocenter 
\ v = Plumb point 
2 & b = Mid-points of 
opposite sides of 
\ square 
re- \W 
Square on 
ria Camera tens } \ 
\ 
\ \ 
\ L. 
Oa 
| \ 
‘ 
rate \/e— / \ 
ate if \ 
nae Vs 
Equivalent positive 
t 
un as wewed from above 
hI | | | 
1D] | \ 
ng \ 
vet | 
di- | \ Ground surface \ 
de- 
d lf 
laps 
por 
II 
fly 
cle 
Cla 
reas 
th 
ter 
red 
ra 
tos: 
gle 
the 
rint 
ver 
ited 
Cla 


56 AMERICAN 


several adjacent strips as well as prints in a 
single strip (Fig. 10). The only limitation is 
the requirement that successive prints in each 
strip have more than 50% overlap and neigh- 
boring strips have about 30% side lap. 


Step 1. Center points, transferred center points, and 


flight lines are established for all prints by methods 


already desc ribed 


Step 2. Lateral points are now selected on both sides 


of all center points. These should be features which car 


be easily identified and transferred. If a single strip of 


photos is adequate for the map, these lateral points are 


selected at a distance from the center approximately 


equal to the transferred center points. If additional strips 
of photos are required for the map, the lateral points are 


located in the side-lap area common to the prints of both 


strips. The 2 points on each side of the center of the first 
print should be transferred to the second print, pricked 
with a needle, and suitably labeled. The same is done 


for all other pairs of lateral points. Thus each print will 


iltimately have, besides its own center and 2 lateral 
points, 2 transferred center and 4 transferred lateral 


points, or 9 points in all. The first and last print of each 


strip will lack one set of transferred points. The lateral 


and transferred lateral points are called “picture-contr 
points 

Once these points have been accurately located and 
pricked, fine radial lines are drawn from the center poin 
of each print to all picture-control points located on it 
These lines need only be in the form of dashes on each 
They 


rectly on the print, or small pieces of masking tape can be 


hole ot 


side of the needle holes can either be ruled di- 


affixed on each side of the needle which the 


dashes can be drawn. Dashes about ™ ¢ inch long 
are usually adequate. For maximum accuracy a needle 
stuck through the central hole into the drawing board, 
and another stuck into each of the other holes in succes 


sion, act as locating pins against which a straightedge car 


be registered | dashes 


during the scribing of the radia 


These radial lines, along with the center points, trans 


ferred center points, and flight lines, define a network 


by means of which the several prints can be assembled 


under the tracing paper into a pattern entirely indepen 


dent of relief error and virtually free from tilt error. The 


assembly can be adjusted to the mean scale of the entire 


array of prints 


Step 3. The points so far established are primarily for 


the purpose of accurately registering the prints prior t 


drawing in details of the planimetric may They will 


also be useful as key points on the map, but many more 
on the basis of 


Such 


will be needed which are selected purely 
their value to the map-making aspects of the job 
points age 
clude important points that can be accur 


called “map-control points nd should in 


ately identified, 


such as hill tops, junctions of streams and rivers, road 


intersections, and township or section corners. In short 
they should be the most accurately identifiable points in 
the area. The number of such points depends upon the 


accuracy required for the final map, and the ability of the 
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maker to sketch i 


map 1 intermediate detail. For it is 


these points, all corrected for relief error by the radial 
line method, that will provide the skeleton to which a 
other detail will be applied 
d marked either 
has beet 


picture-control points. T 


Map-control points can be chosen ar 


at this stage or later, after the r-all layout 


completed on the basis of the 


the beginner the process will 


control points are left until a later stage 


Step 4. The prints are now assembled in appr 


mately their correct positions letermine tl 
size of the final map. A piece t ng materia 
preferably frosted plastic between 6 and 8 inck 
in thickness, is recommended. (See list at the end 
this article Ir should be cut somewhat oversize. La 
this sheet over the assembled prints and center it appr 
mately. Mark the central point of one of the mid 
prints, and indicate the directior f its flight line 

It is best begin work at the center of the may 
work outward since in this wa mt e errors W 
be cut in half and those that occur wi rowde 
the edges of the map where they are | nspic 
and troublesome 

All prints except the central one whose center wa 
marked are now removed in an orderly manner and tl 


ed flight lin 
When in position, anchor it securel 


central print again registered with its tra 
and center point 
Double 


points of the 2 adjacent 


check its center point, dot the 


prints, 


lines accurately 


Using a straightedge and a very fine pointed per 


or ruling pen, accurately trace the radi 


lateral picture-control points 


ilready been marked on the photos, ignore them for tl 
time being. Remove the first print and insert the sé 
one of the sequence, working toward either end of tl 
strip. Register its flight line with the fli line tra 
from the first print, and its centre with the tra 
ferred center point. If the two d as will f 
quently happen in rough terrair s a change 
scale between the prints. The id print eitl 
he shifted along the flight line to split the difference 
the average separation of all center points from trans 
ferred center points for the entire series of photos can | 


employed throughout the process. B 


alternative the scale of the resulting planimetrix 


made equal to the average scale of all photos empk 

in its construction. In rugged country th s by far the 
best method. After the print is in register, carefully tr 
the radial dashes to the picture-cont points. If ar 
the radial dashes are found to be t short interse 


those from the first print, extend them with the utmost 


Eac h 


like manner, and its picture 


care and accuracy successive print of the strif 


ontrol dashe 


1S registered 


transferred to the overlay 


Ir may be found, either in the case of picture-contr 


points or Step 6 with map-control points, that al 


radial dashes fail to intersect ir This indicat 


point 


either an error in identification of points, inaccuracy it 


of tilt or scale 


drawing the radial dashes, or the presence 


a 
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Fic. 10. Picture-point control method of mapping 
ay 

A. Four prints provided with center points, transferred center points, flight lines, and lateral 
picture-control points, ready for assembly under the tracing sheet preparatory to making a planimetric 
map 

B. Print 2 has been registered by means of its flight line and center point with print 1. 

rs C. Print 3 has been similarly registered. Note that the picture-control points opposite center 
most point 2 agree perfectly. 
strif D. Print 4 has been registered by means of its flight line and center point, but the lateral picture- 


control points opposite center point 3 show an error; the dashes form a “triangle of error” as de- 


scribed in the text. (Reproduced by permission of Dr. H. T. U. Smith and D. Appleton-Century- 


ntr Crofts Co., Inc., New York.) 


a 
at 


58 AMERICAN 


error of exceptionally large magnitude in one or more of 


the prints. Assuming that no errors are found in the 


work, and adjustment of the center distances is in accord- 
ance with the method recommended in the preceding 
step, the best procedure to follow is to slide the print 


g its flight line until a position is found where the 3 
intersecting radial dashes to the control points form tri- 
angles of equal area 


the plani 


If photos of only one strip are involved ir 
metric map, proceed directly to Step ¢ 
Step 5. When 


rdded to the 


center. It is, of 


additional strips of photos must be 
layout, it is again best to start with a print 
course, vital that the print 
hosen to start the second strip be registered alongside 
yriate print of the first series. Adoption in the 


urly stages of the work of a suitable system of marking 


and color-coding the picture control and center points 
proper identification at this stage 
Transferred center points and flight lines in the lateral 
nonexistent to aid in the alignment of 
adjacent strips. It is therefore necessary to proceed with 
aution until several prints have been made to register 
themselves and with the completed strip. For 
some readjustment is occasionally required 


and all marks should be made with a pencil until it is 


obvious that the second strip is tying satisfactorily 
with the fir The proper registration of the first print 
of the second strip depends upon the superposition of 3 
adial lines with 3 fixed points, for the lateral points 
established by the assemblage of the first strip should be 


iltered to aid the assembly of the adjacent strips only 


inder the most dire circumstances, since this requires the 


readjustment of the entire first strip from that point 
onward 
By means of translation and rotation, the first print is 
brought int registry with the established lateral points 
vf the first strip. Its center and 2 transferred center 
points ar lotted lightly and numbered. The 6 radia 
lashe ire-control points are also traced. This 
print is temporarily laid aside and one of its neighbors 
lippe ito place, registered by means of the flight line 
and transferred center poimnt It is anchored thi Posi 
tion by mear f weights while the other print adjacent 
» the first is likewise slipped into position and registered 
By studying the manner in which the radial dashes of 
these 2 prints align with those of the first, and align ot 
fail to align with the already established points along the 
edge of the first strip, it is possible to determine in what 
manner the 3 prints should be shifted to bring them 


into conformity. If such a change is indicated, make light 


pencil marks on the overlay to guide in the adjustment, 


remove all other marks, and begin again 


If all points, transferred points, and radial lines have 


heen urately made, it should require little adjustment 


to bring the entire second strip into agreement with the 


first; likewise 


side. Ir 


with the third strip of prints on the other 


ase of additional strips, trouble may be encoun 


tered and compromises required. But since these errors 


have intentionally been crowded to the outside of the 
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map, they generally do not require major readjustment 
of the entire array. 

Step 6. The array of prints having been brought into 
accord, the individual prints must be provided with map- 
heen done The 
greater the number of such points the greater the accu 


Radial 


point of each print to all map-control points are required 


control points if this has not already 


racy of the final result lashes from the center 


in order to correct them for relief error. The individual 
prints are again registered under the overlay, as was done 
for the tracing of picture-control points, and the radia 
dashes of map-control points are traced. A minimum of 
2 intersecting dashes is required to establish the positior 
of each feature, and the greater the number the greater 
the accuracy obtained for the position of each feature 
As soon as each point is established, it is labeled on the 
overlay in compliance with the system of identificatior 
adopted on the prints in order that it can be quickly and 


accurately identified on the photos when the task of 
sketching in ground detail is undertaken. In cases of 
a single 


1, the 


enter of th 


failure of the 3 sets of dashes to intersect in 


point, the “triangle of error” method is employe 


point in question being assumed to lie at the 
triangle 

Step 7. After all map-control points have been trans 
ferred to the overlay and suitably labeled for identifica 
tion, details of the terrain are sketched in from the phot 
remembering always to use only the central area of eact 


adjustment of features suffering from relief 


print \ 


error, with the use of the corrected map-control point 


as guides, can be accurately done after a little practice 
The use of a mirror stereoscope will aid in studying 


details of the terrain in this operati: 


Photos: 


Still greater 


Corrected from 


Method 2 


precision is obtainable in planimetric maps by 


Maps 


Ground-point Control 


Groups of 


the inclusion of ground-control points to pro- 
vide an accurate scale of dimensions, and a1 
accurate network of reference points to which 
the layout of prints can be keyed. For details of 
this method, as well as for 
of the picture-control method just outlined, the 
reader is referred to Abrams (1944, Chs. 13, 
14), Eardley (1942: 55-63), and Smith (1943: 
159-73); see also Cude (1940), McCurdy 
(1940), and Massie (1940). 


further discussiot 


Contour Maps 


Contour maps are frequently required in 
archaeological work, particularly in the neigh- 
borhood of sites being excavated. These can be 
made from suitable aerial photos (scale 1:400C 
or less) with a considerable saving in time over 
the usual method. 


It is necessary to perform 


a small amount of field work, but it is only a 
fraction of that normally involved. The success 
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of the method depends to some extent upon 
the availability of aerial photos or enlargements 
of adequate scale. In view of the fact that con- 
tour maps needed to cover the area of most 
excavations are small in size, the discussion 
here is limited to the construction of small 
maps. The reader is referred to the following 
sources for information on techniques involved 
in making large-scale maps of this type: 
Abrams (1944: 92-7, 159-85), Eardley (1942: 
38-45), Smith (1943: 198-215), and Blee (1940: 
187-90). 

The vast majority of contour maps required 
in archaeological work can be made from one 
stereo-pair of photos. Only one print is re- 
quired on which to plot the contours, but the 
second is needed for use in the stereo-viewer 
to make relief visible. If the prints are chosen 
so that the site is near the center of one print, 
it is rare that the radial-line method of correc- 
tion for relief error will have to be employed 
to correct elevations and contours. 

For greater ease in plotting elevation points 
and drawing contours, enlargements on matte- 
surface paper of the pair of photos are often 
desirable, particularly in very rough country. 
But enlargements are difficult to view under 
the ordinary mirror stereoscope. Therefore an 
extensible viewer (Eardley 1942: 47) must be 
employed, which is inconvenient in the field, 
or the enlargement must be trimmed to a size 
that is manageable under the normal viewer, 
if this can be done without cutting into the 
working area. 

The simplest method of contouring involves 
the use of a Brunton compass in connection 
with the aerial photos. Along a suitable slope 
giving the best possible view of the area to be 
established 
means of a sensitive altimeter or by 
means of a traverse. Art the 
adopted stations the compass is employed to 


contoured, elevation stations are 
either by 


vertical-angle 


spot as many points of equal altitude on the 
surrounding slopes as are considered necessary. 
The number will depend to a considerable 
extent upon the character of the country. As 
these points are located, they are identified and 
suitably marked on the aerial photo, using a 
Every fourth or fifth 
elevation should be identified by a different 
symbol to avoid confusion in later stages. When 
a sufficient number of points has been estab- 
lished, the aerial photos are accurately aligned 
under a mirror-type viewer by means of their 


stereo-viewer if desired. 
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flight lines, and contours are drawn in joining 
all points having a common elevation, giving 
due regard to the character of the terrain lying 
between the points. The exaggerated depth 
perception provided by aerial photos is defi- 
nitely an advantage in this work. With a little 
practice it will be found relatively easy to in- 
terpolate between observed points. If the con- 
tour lines are first drawn with pencil, minor 
adjustments can be made until the whole array 
proves satisfactory. The lines can then be inked 
and the elevation data added. 

A more precise method involves the use 
of a plane-table and telescopic alidade to make 
the sights. The aerial photo can be affixed di- 
rectly to the plane-table and aligned with the 
actual scene — giving due consideration to the 
effects of relief-error—or a planimetric map 
constructed from the aerial photos can be em- 
ployed. Otherwise the technique is the same 
as for the Brunton compass. 

Contours determined by this method can be 
transferred to planimetric maps. In cases where 
very rough country is involved, contours can be 
for relief error by the radial-line 
method in the same manner as were picture- 
control and map-control points. 

The elevation of individual points can be 


corrected 


determined from the amount of displacement 
Approxi- 
mate elevations can be obtained by merely scal- 
ing prints, as discussed by Eardley (1942: 51-4). 
More methods involving instruments 
specifically designed for the purpose are dis- 
cussed by Abrams (1944: 159-85) and Smith 
(1943: 202-20). 


of these points due to relief error. 


precise 


DisTANCE SCALES FoR AERIAL PHOTOGRAPHS 


One of the few disadvantages of aerial photos 
is the lack of any accurate scale of distances. 
The vendor gives only the approximate scale 
on the basis of the mean altitude of the flight 
and the focal length of the lens employed. 
When more accurate data are required, it is 
necessary to establish a scale of distances for 
each print if the terrain is relatively flat, and 
for various sections of a single print if the ter- 
rain is rugged. 

Accurate planimetric, topographic, or even 
road maps offer a means of establishing a scale 
of distances when such maps exist for an area 
in question. The ratio of distances between 
clearly identified points on the prints and the 
same points on the map provide a means of 
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computing the scale of the photo. Several 
pairs of points, preferably on opposite sides of 
the center point and at the same altitude should 
be measured. 

If no accurate maps of the area are available, 
as is frequently the case, it is necessary to visit 
the scene itself. On level ground, or between 
points of equal altitude easily identified on the 
photo, distances are measured. Depending upon 
the accuracy required, the distances can be 
determined by means of pacing, taping, measur- 
ing with the odometer of an automobile (if 
sufficiently straight and level roads are avail- 
able), or by accurate triangulation. In cases 
accurate distance are 
quired, it is well to establish 2 scales at right 


where very values re- 
angles to each other, passing as nearly through 
the center of the print as possible. Since photo- 
graphic paper expands and contracts by differ- 


ent amounts along its 2 dimensions, it is well to 


have the 2 scales parallel to the 2 sides of the 
print. 

In areas where township and section-line 
roads or quarter-section fences can be seen, 
these offer means of establishing a scale. But 
because sections or quarter-sections are not 
always of exactly the same size, they should 
be used with caution. 

PROCUREMENT AND CARE OF AERIAI 


PHOTOGRAPHS 


Not all portions of the United States have 
been photographed from the air. This is par- 
ticularly true of remote wilderness areas such 
as prevail over much of the west. The first step, 
therefore, is to determine whether the area in 
question has been photographed, and by whom. 
The best source of such information is: 


Map Information Office 

Federal Board of Surveys and Maps 
North Interior Department Building 
Washington, D.C. 


Next, write to the recommended sources of 
photos and request maps indicating the exact 
extent of 
including 
of flight. 
of prints available, cost, and sizes. 


coverage provided by each facility, 
the designation numbers and dates 
Request information regarding types 
With this 
information at hand, select the vendor, if a 
available, offering the most 
photographic coverage and the type of material 
most nearly meeting the requirements. If the 
information already supplied permits listing the 


choice 1S recent 
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prints required by number, then all that re 
mains is to send in the order. If, as is usual, the 
preliminary information has not made available 
the print numbers, obtain Index Cards or Sheets 
from which the individual print numbers can 
be determined. 

Be sure to specify in the order the print 
size, whether contact or enlargements are re- 
quired, weight of paper stock, type of surface, 
and any other pertinent information. Most fa- 
cilities require that payment be enclosed with 
the order. 

All prints should be kept clean and as free 
as possible from finger marks, stains, and 
blemishes. Points requiring identification should 
be recorded by a pin prick and notations made 
on the reverse side of the print, not on its face. 
Identification marks required on the face of the 
print should be made either with a soft pencil, 
using light pressure to avoid indenting the 
emulsion, or with India ink which can later 
be removed with a suitable solvent (consult 
your local dealer in drawing and engineering 
supplies). 

Prints should never be folded, and should 
be rolled only when absolutely necessary. In 
a dry climate photographic paper has a strong 
Both ef- 


fects can be minimized by soaking the prints 


tendency to curl and become brittle. 


immediately upon print-flattening 


solution obtainable at most photographic supply 


receipt in 


stores. In the field, sand and dust on prints 
They should be 


wiped clean at frequent intervals and either 


can cause serious abrasion. 
interleaved with soft paper or blotters trimmed 
to size, or placed in pairs back-to-back in trans- 
parent plastic envelopes. 


When 


board or joined with tape, make certain to use 


prints are anchored to a drawing 


only crepe masking tape. When removing the 


tape always strip it from the center toward 
the edge of the print. 
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Sources OF AERIAL PHOTOGRAPHS 


General Information 
Map Information Office 
Federal Board of Surveys and Maps 
North Interior Department Building 
Washington, D.C 


US. Department of Agriculture. For information con- 
cerning aerial photographs available within its sev- 
eral branches: 

Technical Advisory Board 

U.S. Department of Agriculture 


Washington, D.( 
Department branches dispensing aerial photographs: 
Soil Conservation Service 
Cartographic Division 
Washington, D.C 


\erial Photographic Laboratory 
(Eastern states) 

U.S. Agricultural Administration 
Old Post Office Building 
Washington, D.C 


Aerial Photographic Laboratory 
(Western states) 

U.S. Department of Agriculture 
145 Motor Avenue 


Salt Lake City, Utah 


§. Department of the Interior 
United States Forest Service 
Department of the Interior 
Washington, 


United States Air Force 

Photographic Records and Services Division 
Office of Research and Liaison 
USAF Aeronautical Chart and Information Center 


Washington, 
ompante 
Fairchild Aerial Surveys 


292 Madison Avenue 
New York City, N.Y 


224 East Ilth Street 

Los Angeles, Calif 
Spence Air Photos 

2404 West 7th Street 

Angeles, Calif 

Service Corporation 

36 East Courtland Street 
hiladelphia, Pa 

igar Tobin Aerial Surveys, Inc 
San Antonio, Texas 
Abrams Aerial Surveys 
Lansing, Michigan 
Pacific Air Industries 


Long Beach, California 
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Holmberg Aerial Surveys Co. 

Chicago, Illinois 

Standard Aerial Surveys, Inc. 

418-426 Central Avenue 

Newark, N.]. 

National Air Photographic Library 

Canada Department of Mines and Resources 
Ottowa, Canada 


INSTRUMENTS AND MATERIALS 


For Use with Aerial Photographs 
Abrams Instrument Co. 
Lansing, Michigan 
Bausch and Lomb Optical Co. 
Rochester, N.Y. 
Fairchild Aviation Corp. 
80-06 Van Wyck Blvd. 
Jamaica, N.Y. 
Harrison C. Ryker 
365 5th Street 
Oakland, California 
Instruments Ltd. 
240 Sparks St. 
Ottowa, Canada 
Tracing sheet 
Kodatrace 
Eastman Kodak Company 
Rochester, N.Y. 
Trace-O-Film 
Lustro Company 
117-125 East 13th St. 
Chicago, Illinois 
Local dealers in engineering and drafting supplies. 
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MIGUEL COVARRUBIAS — 1905-1957 


The untimely death on February 4, 1957, of Miguel Covarrubias, one of Mexico’s 
outstanding personalities in Mexican art and anthropology, is a great loss to the 
country and to science, particularly in the field of museology. 

It is not known what incentives attracted Covarrubias’ attention, interest, and 
devotion to primitive and folk art. His training for it was unusual, and unorthodox: 
his teachers were craftsmen and artists from many countries; his experience was 
gained in museums, workshops, market places, village roads, or in collectors’ houses. 

His great talent as a caricaturist won him early recognition and merited fame. 
His extremely popular drawings in this difficult field were published in many Amer- 


(Continued on Page 64) 
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ican magazines, including Vanity Fair and The 
New Yorker. However, he never neglected his 
own personal interest in art, and thus he wan- 
dered into anthropology and archaeology in 
search of knowledge. He had an amazing store 
of information on the life, culture, and arts of 
many peoples of Asia, Africa, America, and 
many other parts of the world, and an insatiable 
desire to know the cultures and arts of ancient 
Mexico. 

He attacked problems which perplexed him 
with his own devices and research methods. 
Ir was in this manner that he became involved 
in the Olmec problem. His enthusiasm for the 
classic art of the “Olmecs” was so overflowing 
that he induced his friends to investigate and 
discuss the cultural enigma of the “Olmecs,” 
which has so puzzled Mesoamerican archae- 
ology. 

In 1938 Covarrubias designed and painted 
the Pacific World mural maps — flora, fauna, 
people, houses, art forms, transportation, and 
economy — for the Golden Gate International 
Exposition, which were later exhibited in New 
York at the American Museum. In the course 
of this work he came in contact with many 
anthropologists working on Asiatic problems. 
This association renewed his old ideas of Trans- 
pacific contacts, which in late years he so often 
mentioned, and which he wrote about in his 
book, the first of a trilogy, The Eagle, the Jaguar 
and the Serpent. 

There were times when he gave his best to 
museology, and applied anthropology. He con- 
tributed to many different projects or enter- 
prises dealing with native arts: the work of the 
U.S. Indian Arts and Crafts Board; the exhibi- 
tions “Twenty Centuries of Mexican Art” and 
“Art of North American Indians,” presented 
in the United States at the Museum of Modern 
Art, New York, and later in Mexico at the 
National Museum. 

It was during this period that Covarrubias 
came closer to anthropology and anthropolo- 
gists. The Escuela Nacional de Antropologia 
invited him to give courses on primitive and 
pre-Columbian art. Considerable patience and 
persuasion were needed to help him overcome 
his stage fright. In latter years | often won- 
dered how he could have been so timid. In 
1942 the School initiated a training program on 
Museum Science and Administration. Covar- 
rubias contributed generously with ideas and 
experience, and thus, was awarded the first 
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appointment in Mexico to teach museology. 

In 1946 and 1947 he was asked to cooperate 
in the reorganization of the National Museum 
of Mexico. This included a radical change 
from its previous organization. It also involved 
planning for a new museum building, which 
was finished in 1948. 

Covarrubias was instrumental in a re-exami- 
nation of the status of Archaic cultural hori- 
zons in the Valley of Mexico. The National 
Museum initiated an archaeological project in 
1947 with explorations in Tlatilco, El Tepal- 
cate, and other sites in the Anahuac Valley, 
which brought to light a close and intimate 
association of Archaic material with Olmec 
types. There were times when he was tempted 
to force reality, but in the end he always came 
back to the truth. 

His knowledge of the arts of Asia and the 

South Seas inclined him to a belief in a cultural 
intercourse and Transpacific contacts between 
America and Asia. He may not have been able 
to present sufficient proof, but his insistence 
drew attention to similarities and parallels in 
the art of the 2 continents, which, when better 
understood, may have more significance. His 
attitude towards these and other problems 
stimulated the interest and intellectual curiosity 
of many young anthropologists. The worst that 
could be said of him as a believer in Trans 
pacific contacts is that he talked too much, 
knew too much, and felt too deeply. 
Miguel Covarrubias became famous and 
popular while still a very young man. In addi- 
tion to his reputation as an artist, Covarrubias 
was equally known as a writer; his first pub- 
lished volume, The Prince of Wales and Other 
Famous Americans, appeared in 1925, and was 
followed by other books, the best known of 
which are Island of Bali (1937) and Mexico 
South (1946). His last major work, The Eagle, 
The Jaguar and the Serpent was published in 
1954. 

His success could not mar his deep feeling 
and support for noble human causes. He 
rebeled against social injustices; he was loyal 
to his ideals and to his social and _ political 
convictions, which he expressed freely. He 
fought with all the power of his individuality 
Obviously, 
certain things may not have been as he believed 
them to be, but the fact remains that he was 
sincere and loyal to his own convictions. 


for any cause he considered just. 
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MIGUEL COVARRUBIAS 65 


During the last year of his life, Covarrubias’ 
contributions to anthropology and art were in- 
valuable. He was a member of the Arts and 
Craft Board of the National Museum of Popu- 
lar Arts of Mexico and helped in its organiza- 
tion. For a few years he was the Director of the 
Department of Ballet of the Instituto Nacional 
de Bellas Artes. His influence in this field of 
Mexican art was productive of many new ideas, 
and wider concepts of this field of artistic en- 


or. 


Before he died, Covarrubias bequeathed his 
priceless collection of pre-Columbian art to 
Mexico. In this manner the nation inherits the 
most valuable Olmeca collection in existence, 
and will thus preserve the spirit of pursuit of 
knowledge and 


affection which Covarrubias 


felt for the Olmecas, and, in general, for all 


Indian art. 


DANIEL F. RuBiN DE LA BoRBOLLA 
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GEORGE GUSTAV HEYE — 1874-1956 


George Heye died on January 20, 1957, at the 
age of 82. He occupied a unique place in the 
history of New World anthropology, because 
he assembled the largest existing collection rep- 
resenting the aboriginal cultures of this hemi- 
He also created a museum to house 
and exhibit it, and he gathered around himself, 
for a time, a technical staff competent to ap- 
praise, publish and increase his collections. Yet 


sphere. 


later his financial structure collapsed and his 
staff melted away; thus he had years of difh- 
culty in maintaining the legal stipulations neces- 
sary for tax exemption of a public museum. 
Today, the new director, E. K. Burnett, states 
that the museum has weathered the financial 
shoals and is hoping again to expand. 

New 


Columbia 


Yo ork 
and 
a railroad engineer 


Heye, who came from a wealthy 


family, studied engineering at 


Hamburg, then worked as 
in Arizona, where he first came in contact with 
living Indians and ancient aboriginal artifacts. 
After a experience in Wall Street, he 
decided that he had the financial 
and the bent to devote his life to accumulating 


the artifacts of aboriginal America. 


short 


resources 


Heye never studied anthropology but he was 
not a dilettante and, by experience in handling 
the material, he became a connoisseur in many 
phases of Embarked on a career of 


native art. 


collecting at a period when there were few 
anthropologists with formal training (and most 
of them were tied up by teaching), he sought 
the best and most experienced help to be had. 
From 1904 onward, he was not satisfied with 
mere purchases of specimens, but sent out well- 
financed expeditions which brought in material 
with accurate field data—a subject to which 
we shall return. Heye himself was a member of 
many early expeditions and helped publish the 
results. These field trips established the nucleus 
around which a technical staff was later built. 

We shal! not trace in detail the development 
of the Museum of the American Indian, Heye 
Foundation. Much of the story is contained 
in a pamphlet entitled “The History of the 
Museum” (Misc. Series, No. 55, 1956). Heye’s 
private collection soon large for 
Few remember that 
part of it once was on loan at the University 
Museum in Philadelphia. At one time, there 
were negotiations with the American Museum 
of Natural History in regard to constructing a 
“Heye Wing,” to be at his disposal for life. 


became too 
one individual to handle. 


insisted, as was 
museums, that 
displayed as a 


This fell through because Heye 
then current practice in many 
his collection must always be 
unit. 

In order to house his material, Heye rented 
several floors in a loft building on 33rd Street 
in New York, where it 
years until 


remained for 
the present 


Over 40 years ago, when the writer first saw 


many 
installed in location, 
these collections, they were not open to the 
public and could be seen by invitation only. 

Not the present Museum was 
opened to the public, Nicholas Murray Butler, 
then President of Columbia, and George Heye, 


long after 


a Columbia graduate, had a meeting to discuss 
the question of amalgamation with Columbia 
as a university Heye remarked after- 
wards, “I am Director for Life by the articles 


Why 


body else my boss?” 


museum. 
should | make some- 
Probably both institutions 
still could be strengthened by closer if informa 


of incorporation. 


cooperation. 
staff stemmed from his 
finance field trips and publication 
to individuals working 
who first came to him 


This followed by 


salaries and 


Heye’s technical 
offering to 
for other institutions, 
on leaves of absence. 
offers of permanent 
Pepper, Saville, M. R. 
Harrington, Hodge, Skinner, and Cadzow were 
among 


was 


pensions. 


the first to join up; there was also a 
group of great technicians, including Bush, 
Coffin, W. C. Orchard, and Turbyfill. Since 
Heye’s death, Charles Turbyfill today is the 
only living individual who has seen the entire 
contents of the Museum. 

We were all of us, | think, drawn towards 
Heye by the prospect of a new dream museum: 
hard work demanded, technical skill expected, 
publication under a great editor (Hodge) as- 
sured, life promised — in 
days when there were no pension systems for 


financial care for 


anthropologists. Our group was a harmonious 
team and productive, as is shown by the list 
of publications. Among the older men were 


great scholars of outstanding generosity whx 


shared their knowledge and experience with all 
Heye’s story is not entirely 


one of success, 


for he was a strong willed character who liked 
to do things in his own way and did not make 
full use of the technical help he had assembled. 
For the guidance of future students, we should 
point out that the Museum catalog, of which 
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GEORGE GUSTA\ 


Heye personally took entire charge for most of 
his active life, is not what it should be. 

For this there are several reasons. In the 
first place, no field catalog numbers were en- 
tered in the Museum catalog and a great deal 
of information has thus been lost. On the other 
hand, Heye, if requested, personally added the 
Museum catalog numbers to the field catalog. 
Some of these double entries still exist in pri- 
vate hands. 

In the second place, nothing is entered in the 
catalog as “provenience unknown.” Saville and 
the present writer once were shown a small 
statue of unrecorded type, acquired in a mixed 
collection without data, and were asked where 
it came from. One of us guessed Guatemala, 
the other Venezuela. I do not remember which 
Heye chose, but a guess was recorded as fact. 

Heye had no interest in potsherds — once 
they were cataloged and added to the count of 
specimens in the Museum. When the Museum 
storage was moved to the Bronx, over 70 barrels 

sherds thrown So far as is 


were away. 


known, there is no record of what was dis- 
arded. Some of these sherds came from strati- 
graphic cuts which had not been published. 
George Heye led a complicated personal life, 
His treat- 


who had served him 


with which we are not concerned. 
ment of some of those 
oyally and well is still recalled and resented. 
On the other hand, others will remember his 
hospitality, generosity, and understanding. His 
museum is his monument. For the foreseeable 
Americana 
unpublished 


no student of aboriginal 


eave New York to secure 


future, 


need 


material for his thesis. 
S. K. LorHrop 
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FACTS AND 


FISH REMAINS FROM A SHELLMOUND 
IN MARIN COUNTY, CALIFORNIA 


Through the kindness of Clement W. Meighan, I have 


been enabled to examine a collection of fish remains 


obtained from an aboriginal shellmound on Strawberry 


Point, a promontory on the northwest shore of Richard 


son Bay, Marin County, California. Richardson Bay, an 


arm of San Francisco Bay, extends in a northerly to 


northwesterly direction from Sausalito. A description of 


this shellmound, and an explanation of the numerical 


grid system employed in its excavation, have been pub- 
McGeein and Mueller (1955: 52-3, 
With 


saved 


Figs 


lished by 


who designated the site “Mrn 20 commendable 


thoroughness the excavators every bone en- 


countered, and it is thus possible to present an identifica- 


tion of every bone rather than the more usual listing of 


species from a small, selected sample. This information, 
when combined with data on size, edibility, and area of 


occurrence, supplies the archaeologist with usable bases 


for inferences of dietary practices and environmental 


potentialities 
Nomen tarure 


Fowler (1941: 458, 


and Follett (1953) followed 


Hubbs 
469) in using the name Holorhinu 


alifornicus (Gill) for the bat ray. Since then, Bigelow 


and Schroeder (1953: 434) have published informatior 


that would essitate the use of the name 


Myliobat 


employed 


seem to nec 


alifornica Gill for the bat ray — isage long 


the earlier literature. In all other respects 
the ichthyological nomenclature employed 
f Hubbs and Follett (1953) 


Anatomical interpretation of the ossified elements of 


this paper 


is that o 


Acipenser is that used by Folletr (1954). All other 
osteological nomenclature follows the later usage of 
Starks (1901, 1923, 1930) 

Fishes Represented. The present collection is that 
mentioned by McGeein and Mueller (1955: 59) as “Fish 
remains are not as yet identified.” It was taken from 18 


stations within the shellmound and comprises 162 fish 


remains, of which 161 are identifiable 


represented, all of which, except the sturgeon and the 


white seabass, are now plentiful in San Francisco Bay 


and are commonly taken in water less than 10 feet deep 


With the exception of the white seabass, the species rep 


resented in this collection are undoubted 


were most readily caught, by i 


from the shore, in the vicinity of Strawberry Point. The 


following are the fishes represented 


Smoothhounds Triakididac 


Leopard shark Triakis semifasciata Girard 


Eagle ray Myliobatidida 


Bat ray Myliobatis californica Gill 
Sturgeon Acipense i 
Creer curg Acipenser medirostris Ayre 
Righteyed flounders Pleuronectida 
Southern starry flounder Platichthys stellatus rugosus Girard 
Croaker Sciaenidac 


White 


noscion nobilis 


(Ayres 


seaba ( 


Nine species are 


those that 


net or by hook and line cast 


Redrail surfperch 
Bay blackperch E 
Pileperch Dar 
Rubberlip seaperct 


Discu ton I 


for its flesh (Ro 


regarded as ar 
1953: 50, 180) 


i fe 


Walford (1931, Fig. 11) 


The bat ray 


iS edible, 


COMMENTS 


iparous-perche Embior da 
Holconotus rhodoterus Aga 
mb ack s Aga 
hth va Girar 

Rha hilu rot 


ommonly marketed 
1953: 18), and by 


ne leopard shark is 
ede! some people is 


exceptionally fine food fish (Cannon 


Males have been said to attain a length 
males, 5 feet (Roedel and Ripley 1950: 
published by 


aph of this species was 


although now seldom utilized. 


Several records of its remair shellmounds of the 
San Francis Bay region suggest it riginal use as 
food (Follett 1954). It a width of approximately 
4+ feet, and eported! weight of more than 15 pounds, 
according Roedel and Ripl 5 78). A good 
f this species was publisl by Walfoul 
5¢ 
The gre t we a I nsn I as 
hee } Clemens a 75) atta 
sturgeons San Francis Ba I ‘ s depletior 
by overfishing, and their subseg w re r le 
legal protect have been summa by Follett (1954 
This specie was figured by ( ar Wilh 46 
Fig. 3 
The soutl starry flound y f fis 
(Jordan and Evermann 1898: 2652 Its maximun 
is a matter of conside a Locking 
254; 1879b: 93 44) stated tha 
of this flounder weighing 8, 1 2 eX 
taken in San Francis Bay burt that those ser th 
San Francis market from H I ‘ were 1 
heavier. Jordan and Gos 889: 297) stated that th 
species attained a weight of 15 to 20 pounds. On tt 
wher hand, Orcutt (1950: 14-15, 52) recorded spe 
men much excess of 7 pounds, a tated tha fis 
f the size er authors would A 
be consider lel (1948, Fig. 106 
published a f i 
The white sidere e of tl 


forr (Cr r y 
reporte a ring >a Fra Ba n gn 

very great numbers (Ayres 18¢ 8-8 It was stated b 
Lockington (1879c: 2¢ atta a weight of 7 e 
95 pounds, and be take > Fra Ba Des 
the serious depletion of th pecic he turn of ti 
entur (Whitehead 1930: 25 t « Specimens per 
week were eporte take sa atc! al 
This fist s seasona a gt Call 

oast al s seldom take hs of Noven 
ber to Februa inclusive (Skogsberg 25-6; White 
head 4+ 17) The stateme t Ayres (1561) a 
t is taken “f Octobe { t a s nv es 
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Fis Remains, By Species aND SkeLeTat ELEMENT 


Smoothhounds Triakididae 


uifasciata Girard 


Centrum 45 (43 complete; 2 fragments); Fig. 1 a; the largest 


from a fish approximately 5 feet in length 


Eagle ray Myliobatididae 
i Bat ray Myliobatis californica Gill 
eted Toot! ment: 7 (6 complete; 1 fragment); Fig. 1 b 
es Centrum mplete 
non ‘ t 1, nearly moplete 
elements represent fish ranging fre at 25 « 
note I r t repr a rom approximately t 
nor ha weight 
950: 
by § Sturgeon Acipenseridae 
Gir ge Acipenser me s Ayres (7) 
I fragment 
ed 
fragment 
the ' H bu ef l arly mplete 
that ar ifficiencly mplete to permit an estimate 
g 1 fish approximately 40 pounds in weight 
or 
F 1 [Follett]. a, Triakis semifasciata, centrum, Righteyed flounder Pleuronectidae 
12 | ength 16 mm.; Pit 78, 48”-6 b, Myliobatis californica Southern starry flounder Platicht! stellatus rugosus Girard 
ragm t rom xtra xam a roximat 
tooth segment, length 28 mm.; Pit 44, 48”-60”. c, Dama- 
haryngeal, width mm.; Pi Verteb Fragments of 15 (Ist to 15th caudal), from a dextral 
5, 24°-35 xamy approximately 24 inch n length 
Croaker Sciaenida 
54 a transposition of those months. It seems probable that VI ' ( } ie 
4 er primitive conditions white seabass were taken ymer fragment 
tic (left 1, nearly mplete 
asionally in the vicinity of Strawberry Point _— — 
ont \ ‘ ft l, nearly mplete; Fig. 2 
Wa (1937, Pl. 19) published a figure of this species Mawiflers (ale): 1 fenmmant 
-drail surfperch appears to be most abundant ir Epihyal (right): 1, complet 
R Ceratohya 4+ fragments 
5 San | sco Bay during January, February, and March - 
ragment, slightly charred near one end 
lt is a fair food fish and attains a length of more than 15 
Hra stega é ragmer 
I specimen in California Academy of Sciences, Preorbital (left): 1, nearly complete 
atalog No. 25832). A figure of this species (under the f eithrum (right): 1, nearly complete, bearing a knife cut 
: te ( trur 2, nearly complete (Ist and 2nd precaudal, probably 
ame Ennichthys heermanni) was published by Girard 
i g ‘ ra fragment 
bay blackperch is a fair food fish and has been . al of these elements are sufficiently complete to indicate that 
. 1 fish more than 4 feet in length 
R said to attain a length of about 14 inches (Walford 1931 
ph tograph of this species was published by Viviparous-perches Embiotocidae 
, Walf (1931. i ig 70) Redtail surfperch Holconotus rhodoterus Agassiz 
pha ea 2 fragments, from fish approximately 12 and 
[he pileperch, which attains a length of approximately 15 
¢ hes (Roedel 1953: 108), has been of some impor- 
Ca tance in the San Francisco markets for many years 
Eigenmann and Ulrey 1894: 385). A photograph of 
es was published by Walford (1931, Fig. 83). 
developed inferior pharyngeals of the pile- 
are readily distinguishable by their anteroposterior 
5 the large size of their teeth (Nash 1895, 
Fig ( 
I rubberlip seaperch attains a greater size than any 
~a 
tk member of its family, reaching a length of 18 
- I (lordan and Gilbert 1883: 596), and a weight of 
+ pounds (Jordan and Gilbert 1881: 49). Largely for this 
reason, it is more highly regarded as a food fish than the 
her species of its family (Tarp 1952: 56). A photograph — = ae ’ . 
a pecies of y “A pl Fig. 2 [Follett]. Cynoscion nobilis, left articular, length 


species was published by Walford (1931, Fig. 84). 


76 mm.; Pit 80, 36”-48”. 


| 
| <3 Leopard shark — Triakis 


AMERIC 


AN ANTIQUITY 


Embiotox A gassi 


jacksoni 


Pic & 12 H notus rhodoteru Inferior pharyngea 
l, nearly mplete, from a fish more than |! ment) 
ength Dar heb vacca Vertebra (6th pre 
heb vacca Girard Pic 80, 12”-24 T emifasciata: Centrum 
ngeal: 2 (1, complete, Fig. 1 1, nearly complete) M bat alifor 1: Tooth segment (2 
eal tooth: 41, complet obil Preorbital (left 
otk precaudal and 5th sudal, both incor ie BO. 247-36 T his semifasciat Centrum 
M bat alif a: Centrum 
ts are from fish approxima I Ncipe madivostris ( Fulcrum (2) 
Cyne b Vomer ( ragment er 
h Rhacochilus toxote Ag 2 fragments); branchiostegal (fragment 
arly mplet trum (2; Ist and 2nd precaudal 
fragment Rh hilus tox Premaxillary (left) 
(left): 1, nearly mplet ie RO. 367.48 T emifasciat Centrum (7 
th precaudal, ir mplet precaudal bili« Proot (left) articular 
Fig ) naxillary lef fragment) 
are from fish approximart gk (fraament 
1 t branchiostegal (fragme pracl 
Fish Rema py STA right) 
Triah er Centrun Rh hilus t Vor 
M for 1 (auda { ‘ \ ( 
‘ 
M tt \ > rra 
N 43 
v,H ano W 
Triakis semifascia Centrun 
Myliobat Fist f th Vestern North A P Ch 
Fic. 1 b fish ( Sk M, 
Fou f M R vew Ha 
tragment 
T emifasciata Centrun 5 } MM 
55 [fragmer 85, 56, 55, 98 La M Park 
M bat Tooth gn ¢ 
\ ( \ 
M bat alif ( ru N 4 
Fist he Pacific 
me sraspt ragn 
143) m 
Myliob for +4 Croxer, R. S 
ment): vertebra (15 frags Fish Mark ( 
at ) Sacran 
RI br pr 
sudal) C.1 A. B. 
T emifa a: Cent mt 
\cipenser medirostr Prerotic (fragment); pa 
asphenoid (3 fragment 
Yamalichet va Vertebra sudal 
RI iles + Fist I Arch Berkel 
1 MS. Califor Acaden f Scier Sa 
T ik miflasciatk Cenrrun 
H erus Infer pI fr 
ment Fow er, H 
Jamalichthys va Inter pt ¢ rit the B he Philips Arct 
ranch Hol ly Ostaropt 
Triakis semifasciata: Centrun sined by the Surea Fisheries St 
M bat alifo a: Cenrrun Albacr 19 1910. Chief the Philippine | 
Acipenser medirostr (7) Hyomandibular (lett und Adia t Sea l is t Museu 
pteryac id (right; fragment \ l rr i-x, 1-87 ¥ hinet 
Embiotoca jacksor Bas pita 
D va 1 Inferior pharyr | terior (oIRAR (CHAR 
al tooth (26 1859 Report on Fishes Collected he Survey. Ir Exy 
Rhacochilus toxote Paraspt fragr tions ar for a Railroad Route from the Mi 
Undetermined fragmer River Wa epartment. R 
Triak emifasciat trur f ) Calif To Conn with the Rout Near th 
Fig. l a fifth and Thirty-second Paral Explored by Lies 
Myliobat alifornica: Centrum (4 Williamson, Cory f Top. Eng., 1853. Zoological R 
Acipenser medirostris (7 Parasph id (fragment U.S nate Executic Jocume 5 
Cynoscion nob Ceratohyal (fragment d Session, Vol. 10, Pr. 4, N 4, pp. 83-91. Washinat 
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ADDITIONAL EXAMPLES OF AN UNUSUAI 
PERUVIAN SHIRT TYPE * 


In “A New Type’ of (AMERI- 
1955, Vol. 20, No. 3, pp. 263-73) A. H 

period (UNMI 
15-93) from the Central Coast, collected by Edwin Fer- 
lon of the Museum of New 


yrizontal neck opening 


Ancient Peruvian Shirt 
CAN ANTIQUITY 
(rayton 1es« ribed a late Peruvian shirt 
Mexico, especially notable 


The more typical vertical 


has been thought to have been universal in pre- 


The shirt is composed of 3 long narrow 


webs folded vertically, seamed horizontally, with a hori- 


ontal neck slit and short sleevelike extensions closed at 


the ends but left open along the lower edges (Fig. 1) 


The 2 lower webs are of very pen, almost square count, 


slain weave of 2-ply natural brown alpaca warps and 


wefts. The upper and longer one, which forms the 


and sleeve Se 


shoul 


tion, has the same open construc 


natural brown alpaca for something less than half 


the rest is warp faced in red and slate blue 
warp stripes 

\ survey of the Peruvian textiles in the Division of 
Archeology of the United States National Museum in 
Washington, D.C 


was published, 


being made at the time the article 


revealed 14 fragments representing 12 


separate items of apparel (7?) that are clearly in the same 


category as the “Ferdon shirt.” All have many details 


that are similar to the shirt, if not actually identical; 


but each has certain interesting points of divergence. 


Five of the specimens were unquestionably parts of simi- 


lar shirts, others seem to have been, all could have been 


Since it will be necessary to accumulate comparable in- 


T he uthors wish to express their appreciation for the opera 
n of the Division of Archeology, United States National Museum, 
und the Textile Museum ssible 


making this study px 
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a specific use unless as bottom webs of such a shirt as the 
Ferdon 

All the remaining specimens include portions of the 
lor, striped, close-woven borders which Gayton h 


lescribed in the Ferdon shirt. Two of these (U.S.N.M 


fragment 


ne wert ar I mplet« as t alt Statist 
ally and ‘ t included in either the tables or tt 
lescriptior Tl est he< mbered arbitrar 
from 1 to 10, for the purposes of th liscussion 

With 2 exceptions, all of the specimens, like Gayt 
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omplete shirt, and the only real basis for con- 


sidering this specimen a shirt fragment, lies in the fact 


that the 2 webs are loosely seamed together with 2% to 
4 in overcast stitches in such a way that the frag- 
mentary top web extends well beyond the finished loom 


nd of the second web. Number 9 consists of attached 


fragments of 3 webs, a top bordered web and two of the 
plain, browr 


The bordered one has 
folded 


intact; the loosely attached 2nd (plain) web 


1, OPen-weave variety 


e shoulder seam with its one pleat and the 


nil 
sleeve end 


has one finished loom end (complete, but without loom 


ings or any compacted weaving) and the underarm 


d in place 


the 3rd (also plain) web has one finished 


1 (with 2 paired-weft loom strings), but this web 
o the 2nd in such a way that the loom end is 
not with the finished end of the web above it but 


underarm fold 


Gathering together the details, we find that in ma 

r ply, direction and approximate degree of spin, 
of these specimens are in very close accord with 
Gayton’s findings. To be specific, the natural browr 
arns of the wefts and the spaced warps are 2-ply alpaca 


osely Z-spun and S-plied. The dyed yarns of the warp- 


1 border stripes, which seem to vary little in color 
xcept by reason of staining and fading, are also 2-ply 
alpaca, Z-spun, S-plied. They are of medium tight spin 

twist, but in this group of specimens we find more 


variation in size of yarn (from specimen to specimen 
4 from color to color in the same specimen) than 
iayton found. The difference in the sewing thread and 


titch is more marked. In 2 instances we found shoulder 


eams sewed with 2-ply (Z-spun, S-plied) natural brown 


tton (in one case used doubled, in the other tripled), 


of the natural brown alpaca yarn. One specimen 


showed remnants of the same type of doubled sewing 
thread at the loom end and shoulder, and the remnants 
of sewing or tying yarn found on unattached 
plain brown web are also paired 2-ply cotton threads, 


We 


made with the whipping stitch which Gayton found; 


the one 


but are S-spun, Z-plied found no shoulder seams 
instead, straight running stitches (usually approximately 

inch in length) are consistently used in the stitching 
of all 5 instances of shoulder seams 


The 


Museum group, and 


weave structure is consistent in the National 


agrees throughout with the Gayton 
description. The specimens are all plain weave, the warps 
and wefts widely spaced ir 


rea 


the plain brown sections, the 


and blue warps in the striped area set close enough 


to produce a warp-faced plain weave cloth on the same 


wefts. However, in spite of the marked contrast in the 


warp setting between the spaced-warp areas and the 


warp-faced areas, we can think of no good reason for 


assuming any variation of heddling arrangement from 


one area to the other. In regard to warp-end finish, we 


found 10 instances of the use of 2 paired wefts as loom 


strings 


3 others of varying warp-end detail, such as com- 


pacting of wefts; and only one instance of a finished 
warp-end with no variation from the body of the weav- 
ng. This is in contrast to Gayton’s finding of “no specific 
treatment given at the warp ends” (p. 269). Although 
we found no separate bowlike hanks of yarn attached to 


the webs, as Gayton describes; in 2 specimens extensions 


of the loom strings were folded into small hanks and 
firmly bound with the sewing thread. We found “fill-in 
wefts in only 3 specimens. We failed to find compacted 


warps along any side selvages, but did find them at the 


edge of the spaced-warp weave adjacent to the warp- 


faced border weave in one specimen. 


Fic. 2 [Emery and King]. 


of shoulder seam. 


tution) 


Section of bordered web (No. 8), showing pleat and 


Arrow indicates warp direction. 


portion 


(Photograph courtesy Smithsonian I[nsti- 
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an integral part of the expanded highway program. The 


pertinent portion of the 1956 Highway Act is as follows: 
84th CONGRESS 2d SESSION 
Report No. 24% 
I ral-aid Highway and Highway Revenue Acts of 1956 
Sect 
Archaeole Paleonto Salvage 
Funds authorized by this title to be appropriated to the extent 
pproved as necessary by the highway department of any State, 
may be used for archaeological and paleontological salvage in that 
State mpliance with the Act entitled ““An Act for the preser 
ation of American antiquities,’ approved June 8, 1906 (34 Star 
25), and State laws where applicable 


To assist highway officials and archaeologists in ad- 


ministering and interpreting this section of the law, the 


Commissioner of Public Roads has issued a Policy and 
Procedural Memorandum (20-7) which sets forth the 


responsibilities of both the highway and archaeological 


agencies in conducting highway salvage archaeology. It 


appears below as an appendix. To archaeologists the 
most important features of this memorandum are the 
authorization for the use of Federal funds to pay a per- 


entage of the cost of all archaeological salvage within 


the construction limits of Federal Aid highways, and the 
restrictions against the use of those funds for the neces- 


sary preliminary surveys and subsequent analyses of the 
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materials salvaged. All salvage work must be confined 


to the “road prism,” or a designated materials pit, but 
approved items of cost include salaries, wages, travel, 
and other expenses incurred while performing the salvage 
work 

Because of varying local regulations and procedures, 
the details of operation of a program of salvage archae- 
ology will be different in each state, but the fundamental 
principals will be similar, and for this reason, a descrip- 
tion of the operations of a program of highway salvage 
archaeology in New Mexico may be of interest to archae- 
ologists in other areas. This New Mexico program, per- 
haps the first systematic operation of its kind, served as 
the basic pattern for the Bureau of Public Roads policies 
regarding highway salvage archaeology. 

The conversations which led to the New Mexico pro- 
gram were initiated by a lecture which I gave in March, 
1954, to a Santa Fe service club on the El Paso Natural 
Gas Company’s pipeline archaeological salvage program. 
At the conclusion of the talk I chided the New Mexico 
Highway Department for their failure to comply with the 
State and Federal statutes concerning the preservation of 
confess that my remarks 


the 


probably resulting from recent discussions on this subject 


our archaeological remains. | 


were little more than spur of moment comments, 


with Franklin Fenenga, a colleague on the pipeline proj- 


F 


[Wendorf]. View of highway 


salvage archaeological excavations conducted by the New Mexico High- 


way Department and the Museum of New Mexico on State Highway 42, 10 miles east of Corona, New Mexico 


The site, LA 2945, is a late Pueblo III village 


(Photograph by courtesy of Museum of New Mexico.) 
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ect. Unknown to me, but fortunately for archaeology, state highway officials and found them sympathetic; thus be e 
the New Mexico District Engineer for the Bureau of agreement was reached almost immediately. Erwin, like — read 
Public Roads (United States Department of Commerce), Keller, had long been interested in archaeology and had high’ 
W. J. Keller, was in the audience. Keller had long been an extensive personal collection. > num 
nterested in archaeology and had been deeply concerned The agreements between the Museum of New Mexice Ipor 
by the destruction of archaeological materials by highway the Bureau of Public Roads, and the State Highwa these 
onstruct In a later conversation, Keller agreed to Department were informal, oral, and subject to modifica most 
cooperate with the Museum of New Mexico in salvaging tion by all parties. It was understood that this was ar arch: 
archaeological materials on the construction projects by experiment; we did not know either the cost of such a arch 
the Bureau of Public Roads and to justify these expendi- program or if procedures satisfactory to all concerne enou 
tures by reference to the New Mexico and Federal antiq could be devised, but the essential, and still standing first 
uities acts (Laws of New Mexico, 1931, Ch. 42, pp. 31, 34, features of this agreement were as follows: (1) that the I 
Star. 1 L. 225, approved June 8, 1906). Keller further New Mexico State Highway Department (or Bureau o xca 
offered to arrange for a conference with officials of the Public Roads) would provide the necessary labor an 
New Me State Highway Department for the purpose heavy equipment needed to salvage the archaeologica r 
of discussing the possibilities of a similar agreement with sites threatened with destruction by highway constru arral 
their org atior After clearance with Director Boaz tion; (2) that the Museum of New Mexico would provid ive 
Long of the Museum of New Mexico, a meeting was_ trained personnel to supervise the surveys and excava 
arranged (April, 1954) and was attended by C. O. Erwin, _ tions; (3) that all requests for labor assistance would kh Mus 
the State Highway Engineer: T. B. White, Constructiotr kept to an absolute minimum necessary for scientificall roy 
Engines I. B. Miller, Maintenance Engineer; L. D. Wil acceptable results; and (4) that salvage would not inter ‘ 
the Administrative Engineer, now State Highwa fere with the normal progress of construction isp 
Engineer H. Miller, Construction Engineer for the The major problem in operating this agreement wa 
Bure f Pub Roads; |. L. Nusbaum, Senior Archeolo in the coordination of activities, for all projects involving “Ww 
vist, Department of the Interior; Keller; and myself major right-of-way changes had to be inspected, and ‘ 
Keller h previously discussed the problem with the urchaeological remains were encountered these had one 
sp 


re\ 

ee 

stan 

Fic. 2 | Wendorf Remains of a small kiva excavated by the Museum of New Mexico on a highway project ut 
near Ta New Mexico. The rest of the site, located on a small hill nearby, had already been destroyed in pre and 
vious road grading. (Photography by courtesy of Museum of New Mexico.) The 


: 
= = 


f 
1957 FACTS AND COMMENTS 77 
ths be excavated prior to the time that the contractor was nance crew on their regular payroll to assist in the exca- 
like dy to work in that area. In New Mexico contracts for vations. This latitude of operation freed the archaeologi- 
h ghway construction are awarded each month, and the cal operations considerably, for it permitted excavations 
‘ 7 yf projects varies from five to fifteen depending to be made on projects some months in advance of actual 
f nds available and the costs involved. Normally, ynstruction. This was possible primarily because the 
va ese jects are widely scattered around the state, and New Mexico Highway Department did not desire to use 
Sco t of them required an on-the-spot clearance by an aid funds for these salvage excavations; the 
~ haeologist. Forunately, not every project contained sources of labor and time of excavations would have been 
h haeological remains, but they were present often more closely controlled by Bureau of Public Roads pro- 
rne y result in the excavation of 40 sites during the edures. Officials in the New Mexico Highway Depart- 
ling st 2 years that the project was in operation ment took the view that the expenditures involved were 
th To assist in making these widely scattered surveys and vot suffi to justify the possible inconvenience of 
avations, the Highway Department provided the Mu- federal aid restrictions in operation, but had we encoun- 
ar with a priority schedule listing the order of con- tered a large ruin requiring expensive salvage operations, 
gice f projects several months in advance, and then federal aid participation doubtless would have beer 
ranged for the Museum to receive their regular monthly requested 
ments for bid At various times ring the I an f federal aid assistance available fo 
ava he Highway Department suld contact the salvage archae gy was dependent on the classification 
' luse and inform them that the planning of certai f th ad ler const ti In New Mexico almost 
a had proceeded far enough t stif learance mproved roadways are constructed with the combined 
, as possible the plz for these projects were se of state and federal funds and these are divided, as 
1 in the highway offices. Usually many projects ther states, into 3 categories, as part of either the 
° 1 be eliminated at this stage; they involved no right- federal aid primary, secondary or interstate systems. In 
W hanges or were entirely urban and not likely t most states st of struction on federal aid primary 
i archaeological remains. Field s for the and secondary roads is evenly divided between the state 
! ainder were obtained, and these, together with the und federal highway funds. On the interstate system the 
s referer stakes were the guides for the field fe 1 share is 90%, and the cost of the archaeologi- 
, ls ze would be similarly apportioned. But because 
I se surve ver r by the Museun New M ) led “Public Lands State,” the fed- 
N Me ar pre he ajor expense of the sh s gh ncreased, to 64% on primary 
Z tha rganizat WI st they ar is 5% the interstate system 
s h ff a I] Tt perat f sal age rchae logy On projects con 
sist t the archaeologists i pect Burea f P Roads lightly 
s be able recognize the often far fron liff f hose g the State Highway Depart 
licat s of important archaeological remain Th a t f these Burea projects went 
n ra erate mnve at were ss roads for the 
. lela structior Aron Energy Commiss and were constructed 
ar f Museum personne t with f r The preliminary surveys for 
who w highw mploye t he je “ ade several months in ad- 
s f ns wv rroneousl ance t he estimated costs of all 
ar se archa emains sa avat were arefully calculated and in 
I f the sites uted by these sur s luded a par f the tract specifications for that 
: mplishe with the aid al Ss | led b t res we available to increase these 
hw lep ‘ supervised by archaeologists f 1 I hat the archaeological remains proved 
Museun \ gen ts f the t assistal I han had be estin care was taker 
ade dire with the District Office the area tl make th stimates as accurate as pos- 
1. When a was er ntered on a str t Tt ivations on these jobs were timed 
the appropriate District Engineer was 1 beg sh after the awarding of the construction 
fi a rov 1 with an estimate of the amount of al the terval of a week or two between 
sis both me 1 equipment, required for the he ar f th tractor and the beginning of active 
salvage oper s. The District Engineer ild st when the h and men were 
sy ar f sources in providing us with our re 4 led. Most archaeology had 
es assistance. ( ntractor was the area, t mplished during this period if s in con 
at and eg ild be obtained from his st t wer be av led 
“ a special work order issued by the Project Engi \ yportant difference between the Bureau and 
eer I ne tractor was later re mb irsed acce rd net st | thw a I je Ss wa payment <« t supervisor 
schedule. (2) The District Ez uld personi On the state highway jobs the archaeologists 
- h the project engineer to hire the necessary men we the payroll of the Museum of New Mexico, but 
ud pay them out of funds available to his office. (3) the Bureau projects the supervising archaeologists 
The District Engineer might instruct a nearby mainte were temporarily placed on the contractors 
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payr it foremen’s wages. These salaries were included 
in the nstruction agency's cost for the archaeologica 
salvage \ similar arrangement would have be« per 
mitted by Bureau policy for the “state” projects had the 
Highway Department chosen to utilize federal aid funds 
Salvage agreements were yncluded with the 
Regional Off f the Natior st Ser 
ment f Ag ilt Lack ne now pr 
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Wit this activit ! ling nsta and 
avat he problem of analysis and publicat 
al It was ybvio Is a rwl r 
I k tud 1 and npt lished mat 2 va 
| a ne a that th t i i 
taff t : nulat was likely t I \ partia 
problem was tl f f 
nts of the excavat 
fied { at Tt arrangen ta 
\ se th it a t my 
and idea hic! r to the proj 
tre ava and a ] f a sit 
the archa gist from an analyt I 
an. On the credit si howeve we | t that 
n I f alvage lata are now g a 
adi ed | nterested 
The |} ts describing the salvag are being 
published tly by the Highway Departn and M 
eun pr equipment and f f th 
Highw ) rtr Volume 
titled Hicheu Arche ar 
lat 
Tt tior ta Salvag pr th 
preservatic tne at mn 
resour this respect the highway salvage prograr 
mmon goal with other 
grat I that done ir nnection with t 
t f dar t Tt 
Howev onificant 
‘ 
sel t ta sites, or eve port T te t he 
nv tigat ar beyor j the ntrol t entis and 
are detert 1 without reference t entific problen 
previ tl rie r areas of interes Tt highway s 
vage archaeologist time will assemt a | 
irbitrar mulated data which repr s of 
tr t tions of the archaeologica ma I 
state and a ss the country. With the t 
we can not only add to many research problem areas, | 
we ar evaluate the selective effects that probien 
rientat I have in data accumulat this field 
From the experience of the New Mex perat it 
s obvi that the extent of the loss of r archaeological 
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highway 


had 


resources 


than many of us real 


constr 


zea 


For 


tion is far greater ; 
ad 
tunately, beginning highv 


steps to establish similar programs have already beer Top 
taken in several states, but even in these states, the most — = *** 
dificult problem to overcome is obtaining the funds t — 

make the necessary routine advance surveys of construc (th 
tion projects and to pay the costs of the subsequent exca " 
vation analyses. Although these costs are but a smal 

fraction of the t nvolved in a functior 


e ultimate answer is t 
the state legislatures. Lega 
n several states which pre 
aw ally ar ssary fact 
sort. In the f 
sup{ ne fina alysis 
program highway salvage 
probl Feder 
ul re i 
tr g incent 
tat ax th 
4 
\PI 
ligt 
if A + 
fd 
Fed 
sc 4 
} th 
} ir 
Seo 
) 
t at nm st 
} } 
rica t a 
l t adv ar 


beyond the immediat 
In many instances th 
witt mr 
i wi private sources 
f 
seek additional support r 
action will also be require tk 
sent lack state antiquitie 
rk 
t 1 obtaining state highwa } 
tl evelopment of adequa 
archaeolog s essentially . 
SUP] for the excavatio 
haeologists 
ts development 
Frep ORI 
Lé gical ‘ 
Lubbock, T 
‘ 
Marct 5 
Ss 
hist r pret 
is witt 
ried 
Ge newha 
< 
ral 
i rtifa f I 
sica Hig 
H t t 
ia 
be tak to obtain all rma 
urea wh anticipa tha 
re } ppropria suthorit An 
ible of the exact locati th 
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road nable such authority determine the likelihood of the need for this legislation to all the Oklahoma congres- 
ning highw lestroying historical obj If it should appear that th 
: : ee sional representatives. With the passage of the Highways 
Rill an tun 9 » SA 
dis Bill on June 29th and the formation of the S.A.A. Com- 
= h objects cant be removed or otherwise pr nittee on Highway Salvage Archaeology, John C. M« 
Nn iderati h f ' ble alternate location Gregor, who had been appointed regional representative 
highwa f rh ] t 
r the central states, again circularized institutions in 
xca } lurir th ur f nstructior historical bjex ur 
— ‘ this area with details of the legislation, its implications for 
mal red. th Ippror t authorit h ld t tihed immedi 
participating states, and a summary of salvage procedures 
pK racticable, to permit th propr as worked out by Fred Wendorf in New Mexico 
relar therer > 
bta data relatiy Shortly thereafter S. F. Borhegyi, who had recently 
tr 
reem may t red s he appropriate auth ome to the University of Oklahoma Museum from New 
y from Federal highway funds tt reasonabl st f 
Mexico, together with Sherman Lawton, president of the 
Fr ovry y work Extra work orders may be issued to the ntractor ‘ 
" ' rt ver such work in his unit bid pri Exer homa State Highway Department and a memorandum 
tk i may also | i es within the meaning of was issued to all department heads and division engineers 
va Res nditior ink wn pl al j 
. eq iw that if logical material was encoun- 
| h terms ar i in th tandard ntract. Paym tor 
h tered during construction the University Museum be 
loca by the ¢ rn ‘ acted within 24 hours so that salvage operations 
tra t | t lertaker 
} ntractor would be entitled to an appropriat 
In September, 1956, upon his return from a year’s sab- 
al lea Bell, archaeologist in the 
a 
gathering of i lepa realized that, under the 
g suthor Ok r ma tate antiquity law, which designated the 
Department of as the sole licensing agenc) 
tk t t archa n and excavation, implemen 
histor t t rd 
tat f ar his salvage program would fall withir 
age hiv tment nterim program 
j g , vas arranged | iniversity administrative off 
t t I t t 1 hat a full time archaeologist could be employed 
he ale 
alvag haeology. Approval for this program was 
t f the University of Oklahoma 
’ ber 15 with the appointment 
work on Federal-Aid oz vrit 
" ; Off f the State Highway Department at Okla 
agair ntacted early in November 
, Tt talks with the Chief Engineer, G. H. Bittle, and 
ther department heads, who might be connected with 
alvag eration, attempted to establish the type of 
THE OKLAHOMA ARCHAEOLOGICAI t for archaeological reconnaissance and 
SALVAGE PROJECT I for obtaining it. It was decided that the 
Salvag } put the ling list of the 
tir s f he d pment of the Oklahoma 
Highw Department's Weekly Report of Survey Oper 
ircna gical Salvage Project came from 3 source The : te | 
nis report sts road surveys currently deing 
S au of Public Roads Policy and Procedure Men 
: as , ted, their ation | ounty and highway number, 
ral m, No. 2 the vw Mex High Salvag 
y th ar f th earest community, the approximate 
yra 1 the Society for American Archae Z 
total mileage, and the percentage of the survey complete 
mittee on Highway Salvage Archae Like a 
, ft lat f the report. It was felt at this time that 
t was the result of severa tages i growt!l 
tl rv report w ld provide a basis for highway pro 
wt ’ imbe als pate 
hen tl t weekly report was 
Ae tl lan siversit f Ill s Archae he weekl er a 
. mpar vith the archa cal survey maps which had 
gical iference, attended by representative f stit 
rking in that state, most of the discussion ce ‘ ‘ e Anthropology Department over 
the implicat f the the ending Fede a per f ’ It was suggested that aerial mosa 
1 ‘ would gi f her aid 
Highwa \ The Urbana p later eT eve ld give furthe 
with rne € a rT g them the Ur gt i] nae gica € f the selected 
f T T al 
. ersit f Oklahoma, concerning the sul f thes c es ge Proje would also be prov 
s s and ged recif ts of the ference ref egular montniy reports showing the constru 
th t0 secure support for this legislatior The Oklahoma t stat all highway projects as well as a set of 
hor Anthropological Socie through its president Shermar ty maps and, if necessary, the monthly notice 
Lawt followed this lwgestior Dy poling out the wa a ontra gs 


How ttempting to work from these data it 
n be upparent that the weekly survey report 
ed to show certain data essential to the efhicient opera- 
n of tl vage project. For instance, it was not pos- 
bl letermine which of the many rig f-way surveys 
e fe 1 projec nor was the type of construc- 
t Obvious! f these 2 facts were known, 
resurfacing, minor dr wwe projects 
liat eliminated fr th haeolog 
f t, man tt surve sted are 
i¢ Ippr s not “A hye It 
pparent dur this cial ¢ ne 1 that 
blem, from the archaeo tandpoint, 
f f evaluating 1 se telligent 
the District Eng he Burea 
Put Roa E. H. Swick, wa t During 
; vith him, it was suggested that sit al 
chat } sh h 
ata a fron ota H Depart 
I I tter group wa A n 
ved and a firr 
a Va 
tra h gnwa appr 
Put Roa gti ’ tag 
lerai-a a 
A 
awreen a va 
os } erstat highwa 
f h 1 be regarded as a 
vl might apy n 
. high ground at car 
f nd appe nlike 
at So it proved. Neverthel« sor 
vas wa f n the preliminary road t 
Tt truction involved 3; f ght-of-wa 
a tion-line roads which separ: 1 seri 
tivat iltivated fields. Despite tl e ofa 
aeria : luepri onsiderat liff ty wa 
f wing the right-of-w Tt liff 
a neg ta inde Stal 
might re ting tl at | que 
riving t Wa tna w fhe 
possib archaeological surve me ate 
fol f rathe han th m ar 
engines Of rs la tl 
becau time ned Neverth 
feasit t Sav t rhe t 
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establishment of precise locations of sites in reference 


to marked center stakes but it will eliminate time lost b orl 


efforts to keep properly oriented ach 
The next 2 highway surveys were selected again on th log 
basis of letting priority and involved a ng t 
which had been finally surveyed and A 
intervals on the state standard 120-foot right-of-way. TI | 
state highway plan and profile maps make it possible t 5 
accurately locate any site found at tl stage. To dat é 
none has been located although several of possil te 
ccupation have noted. These spect areas W 
marked on the survey map which a mpanies the rep t 
f the completed survey submitted to the District Eng Ww 
neer’s off The latter will then ask the state's resid gt 
engineer t tify the Burea ff when the sectic are 
question will come under nstruct Some h pr my 
edur s I essary since a smal! tract wil ft 
give priority to certain sections of these priorit 4 
being infiue Dy tr , drainage, terrain, and sp-« 
lesignate sections bDetor t t pegins Lik 
wise [ ble that rrow pits material ma aS 
nm. In the he S 
R a rorma \ tr at ‘ 
} } mi 
P program she pr ting tat g t 
va . } to he nstr ted ng federal f I 
iT na ne nd ted Th zU projects a 
som nignwa Tt an additional 2 
em for tieation. Of se 
$C n are prir roads pe ling mt al by t 
Bur f Put Roads and 85 1 lar an 
t a Val t t 4 ta ! 
T feder aid ads to t minat t 
hoy ha this k progra 
ming hes be keer ha 
tedera ghwa which are ted annua ¢ 
Oklahon 4 project me 20 mil 
adway h been surveyed 
Ir might 1 be amiss h g 
t s which have be« el het 
ther th highway salvage “e 
al Salvage Proje while primar ncerned with higl 
salvag t exclude ott an eme 
gen arise Duri ew months of the pr t hae 
peration and pet velopme f highway sa ites 
Vage proced ne pipeline salv peration wa f th 
lucted and negotiations undertaken with the Departme , 
f the Navy, the National Park Serv a sever oh 
poratic 
The firs perat was the excé f Indiar 
emete he easte tskirt Oklahoma Cit 
wi 6 a some Spiro-tvt facts we re 
and 
move Tt f were reporte t r ert 
f mechanical ditcher laying pipe for ar ¢ 


tment 
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ear the North Canadian River. Suffice it to say that this 


nformation could not have been recovered because of 


eaching committments by other members of the Anthro- 


ogy Department had not someone been available dur- 


ng the academic year for salvage archaeology 


A second salvage operation was brought to our atten- 

n by the membership of the Oklahoma Anthropologi- 
Society at Muskogee, Oklahoma, which is some 166 
les east of Oklahoma City near the Arkansas border 
iere a recent industrial drive has brought several easter! 
the area to build plants along the Arkansas 

ver. Preliminary surveys on both properties in questior 
wed sites which might be related in some way to the 


shes Mound nearby which had been previously exca 


ated by the W.P.A. Negotiations were begun with both 
mpal for excavation permits and, if possible, for 
ancial support. Unfortunately, by the time the various 
ficia n one of the companies had been contacted, 
struction was under way and _ investigation 

wed that the old village site had been scooped up by 

vers in leveling the plant site. In the other 

ase it developed that the company was leasing the 
pert trom a government agency W hi h was the av tual 

wner. Several months of communication were required 


permission to excavate these sites prior to con 
The National Park Service was in this case 
support limited archaeological salvage work on 
ral lands. Both of these cases demonstrate that 
time, at least several months, must be allowed 
negotiations with large corporations or the federal 
ernment where salvage operations are contemplated, 
f jurisdiction is not in the state 

These experiences in highway salvage archaeology are 
esented not as models, but as examples of some of the 
tial problems involved in establishing a salvage pr« 
ram under the Federal Highways Act in one state. Dur 
the Central States Archaeological Conference at 
rbana, Illinois, in October, 1956, it was pointed out that 
very state differs in highway programming procedures, 
lifferent political institutions control the highway 

ical aspects and 


archaex there are various areas 


responsibility for the preservation of state antiquities 


nsequently, it seems unlikely that a single nation-wide 


edure can eventuate for highway salvage archae- 
X fact, there appears to be some doubt as t 

vhether in all states the pattern of highway location will 


cide sufficiently with the prehistoric settlment pat- 
ns t istify a salvage program of the preceding type 
date it would seem that the effectiveness of the ar- 
racological salvage programs under the Federal High- 
ways Act will depend upon 3 factors: (1) centralization 
f the state’s archaeological resources and responsibility 


r those resources in one institution and/or individual 


this of course does not preclude delegation of that 
authority); (2) channeling federal highway programming 
and construction data for the salvage archaeologist 


ough the local office of the Bureau of Public Roads; 
and (3) cooperation of the general type and to the extent 


lich exists between the salvage archaeologist and the 


State Highway Department and the Bureau of Public 
Roads in Oklahoma. 

It will probably take some time to establish the worth 
of an archaeological highway salvage program in any 
given state. For while surface surveys may not at first 
develop much evidence, as in Oklahoma, later construc- 
tion may reveal subsurface evidence. The time between 
these first surveys and the construction date may be 
several years. The next 2 or 3 years will therefore be the 
test period for the nation-wide salvage program 

JAMES B. SHAEFFER 
University of Oklahoma 


Norman, Okla 
March, 1957 


UNFIRED CLAY OBJECTS FROM WATERFALI 
RUIN, NORTHEASTERN ARIZONA 


Waterfall Ruin (N.A. 2 


lee Valley about 12 miles south of Poncho House, has 


a cave ruin in the Chin- 


been briefly described by Guernsey (1931: 32-6) and was 
the subject of further excavation by Peabody Museum 
parties led by Oliver La Farge in 1924 and by the senior 
author in 1933. A number of modeled clay objects ob- 
tained in 1933 are of interest as tending to bridge the gap 
between the Basketmaker III clay complex and certain 
later manifestations. The earliest structures at the site are 
Basketmaker III. The main occupation, characterized by 
continuous building and rebuilding, was in Pueblo I to 
early Pueblo II, the pottery being predominantly Dead- 
man’s Black-on-red and Kana-a Gray and Black-on-white, 
with some Black Mesa Black-on-white and all-over corru- 


gated ware. Although a few later sherds occur and the 


stratification in which clay objects were encountered was 
n large part much disturbed, it is unlikely that any of 


them are later than the 10th century 


Basketmaker III Figurines. Two small anthropomorphic 


figurines (not illustrated) were associated with the earli 
est structures and can be confidently assigned to Basket 
maker III on typological grounds. One is represented by 
the heed and upper portion of the shoulder region, while 
the other is a female figurine complete except for the 
head. Both bear typical Basketmaker III punctate decora 
tion 

Babes and Cradles. The babe-in-cradle, Figure 1 a 
came from fill in a storage bin which also contained 
Kana-a Black-on-white and sherds of all-over corrugated 
ware. The flat cradle, 34% by ¥% by y¥& inches, has a hood 
composed of a flat strip of clay protruding at right angles 
from the upper rim of the cradle to a height of ¥2 inch. 
The lower ends of the hood curve in and serve to hold in 
place the readily removable babe, a flat, spatulate piece 
of clay ly inch in length. There is no indication that 
the babe was bonded or tied to the cradle. Lacking even 
the crude nose ridge characteristic of later examples in 
the area, the babe would hardly be recognizable as 
anthropomorphic if it had not been found with the 
cradle. Other similar specimens include 2 babes (1 


5 
11a 
at 
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I 
Wat 


ss}. Unbaked clay artifacts fr 


erfall Ru Chinlee Valley, Arizona. « 

cradl babe d, figurines, possib babes’; « 
arrying baskets. Pueblo I-Il, except g, probal 
Baskermak Ill. (Not to scale 
show Fig b), 2 cradles, ar a bat he as we 
as sé al othe e or broken specimens which may | 
babe adles 2 cradles do not w have hoods 
(althou the have been present originally) an 
have bli; f clay on the upper surfaces suggesting that 
the bal nay have been lightly bonded to th radle 

Other Figurine Two somewhat more elaborate a 
thropomorphs are shown in Figure | and d. The former 
2% inches long, has a nose ridge. Near the base is a 
small cal depression. The latter, 354 inches long, is 
much thicker (34 inch) than the usual “babe pe an 
s coarsely modeled, with deep depressions for eyes and 
mouth. The eyes were charcoal inserts, of which a frag 
ment remains in the left eye socket. The conical prott 
sion in the abdomen of this specimen and the hole in 
that of the preceding specimen would seem, if one may 


judge it 


rather than genital 


are 
E 


154 


fr 


simply 
tt 
mcn 


om position on such crude figures, t& 


be umbilical 


If this interpretation is correct, both 
elaborations on the “babe” them« 
Carrying Baskets. A small efiigy carrying basket, 


wide, has 2 holes in the back for the rump link 
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The 


(Fig. 1 g) and casual punctate decoration in front. 


tip is broken off. It was found in worked-over fill b 
typologically seems close to such Basketmaker III spec 
mens as that shown in Guernsey 1931, Fig. 26 a. The | 
tiny (% inch) bifurcated effigy basket with tump-line 
holes (Fig. 1 h) came from a fallen roof layer which als 
ontained a Kana-a Black-on-white jar. At least 6 othe 
effigy carrying baskets were found which are large — 
averaging perhaps 5 inches in original length, and usual 
\ lely made. Of these, three 
ated (Fig ). Most have 2 or 4 . 
the te holes for such st 
broken € tl rude bifur 
2 sticks protruding 442 inches at one side was four 
fill between 2 floors which als elded a cradle an 
babe 

The < also includes sherds from severa 


fire ay bowl Ss tragments of 
epresenta | av obiects 
D ’ 1941: 54-6), and, n 
r it lud (1954 306-20) se th previ s] 
tarian Basketmake arrying basket acquiring some 
eremor significan Basketmaker III n 
vt arrie € the 1 tarian Pueblo III RC 
rcat bask In Basketmaker III bot! ar ng bask 
and fig en 1elé ’ a s ation wi 
persis I Fren iture, probat as late as 
I At Pueblo Bon with a I 
ern a a the pifurca NasKe and 
leis appea hg nes, and rov 
al bif ated basket also t ater Puet a 
sites the Kayenta area S however, « ver 
1a basket (n bif ated) and ethg es 
bask figurines have be« eported from the Anasa > 
area Puet I times \t Waterfall Ruin th 
fhigur and efthg arr g basket seem to have persis x 
irom saskermaker III in Puet Il witl he bif cat ¥ 
efigy basket appearing at som g this per » 
Ar Puet Bon 1 Pueblo d Arr pott m« ” 
f bifurcated baskets usually had 4 lumns ris 
fror ‘ er and either terminating a pair . 
op handle supporting a t jar. I th 
imns the sticks in the crude clay baskets from Wate 
fall R »bvious correspond although 1 supe an 
struct Ss preserve any of the specimens 7 
The babe cradle with head confined by the inc 
ng cradle | i is found <« Kayenta and Tusayan p 
tery handles, chiefly ladle handles, of the 12th to I4 


irie Morss 1954 Its irrer 
Ruin 2 or 3 centuries earlier as a component of the ff 
baked clay object complex again bridges a gap th a 
evidence for a connection already postulated. Howeve ir 
there is no evidence in the Waterfall Ruin material of t o 


multiple bindings across the body of the babe, so sus 


ti »f Mesoamerican influence, which are found 


ter examples 


most of the la 
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| 
| | 
Fa 
d e f 
ey 
; 
| h 


FACTS AND COMMENTS 83 


exnsey, S. J 


the Ar 


the Peabody 


Explorations in Northeastern 


haeological Fieldwork of 192 


Museum, Harvard Universit Cambridge 
Material Culrur f Pueblo Bonit Smith M 
eous ( é Vol 24. Washingtor 
k H. aA R. F. Bur 
\ : Basketr Bask Mak Il through | blo Ill 
I ‘ Put 5 W ast 
( Fig he An an South 
Mu H Vol. 4 Can 
Do as S. Bye 
Rohe S. Peabod la 
Archaeolog 
And Mas 
Not Mor 
eabody Muse 
Cambridge, Mas 
lune. 195¢ 
OBABLE USE OF STONE PROJECTILE POINTS 
eal nere Na bee some iffere es t 
m ng ar na gists as ne nr bable IS€ 
2 hape ke ar rg h the sma 
bird points le if 4or5 
s Some think the re t large a heavy I< 
wpoints and must be either knives spear points. lr 
a [ throw some light on this question, tests 
ising |{ nts varying eight from th 
smallest “bird points” up to that of spear heads 
Sit s evident that weight is the limiting fact 
s arrowpoints, several stone p s were firs 
Z They were tvyj triangular points from 3 1 
t ong, about ¥% inch thick and from | t 
sv lost of them were of flint and a few wer: 
f quartzite. The lightest weighed 14.17 gm., the heaviest 
28 gr Unfeathered arrows were used in the test, 


Was Known, from previous experience, that 


1 arrows fly sufficiently true for the killing of game 

he hea moderately heavy, and it is also evident 

rrow without feathers flies true, it will be stil 

rate with feathers. Also in considering the 

bable development of the bow and arrow, it seems 

kely that the earliest arrows were not feathered 

he present day, there are some primitive tribes 

hat do not feather their arrows. A mechanical testing 

was not used because of the expense and the 

ff construction. However, the tests were made 

an experienced archer who has shot in several state 

aments. Perhaps this makes the results somewhat 

t but, on the other hand s the way primitive 

a 

i first test was with a 25-inch shaft of uniform siz 

material, weighing 19.5 gm. and with the end sharp 

ned to a point. As was expected, its ; iracy was ver 


poor. With such a shaft, the center of gravity is half way 
between the nock and the head and, during the flight, 
there is as much air friction on the forward as on the 
rear end of the arrow. Next, the same shaft was pointed 
with a bullet jacket weighing 2.4 gm. This placed the 
center of gravity a little farther forward but the accuracy 
The next head was an empty cartridge 


was still poor 


weighing 12.8 gm. This put the center of gravity at 17/2 


inches from the nock. With a bow pulling 20 pounds 
it gave good accuracy up to 30 feet, fair accuracy up to 50 
feet, and with a bow pulling 35 pounds it gave good ac- 
Tests 
heads. 


rease as the weight of the points was increased until 


uracy to over 60 feet were then made using 


increasingly heavier Accuracy continued to in- 


the high trajectory began to interfere. Even with a point 


weighing 90 gm. it was possible, with a little practice, 


to shoot quite accurately up to 50 feet or more 


It was also found that accuracy was increased with the 


greater arrow velocity that resulted from the use of 


heavier bows his is because with the center of gravity 


near the point, the nock end of the arrow acts as a vane 


» hold the arrow on its course. This steering effect in- 


reases as the square of the velocity. This explains why 


a weak bow may drive an arrow accurately at short dis 


tances and fail completely at the longer distances 


The feathers were next removed from a good tourna- 


ment arrow 28 inches |! 


yng and the tests repeated. The 


with the well-made 


results were the 


same except that 
irmament arrow in place of the one made of an ordi- 


was still greater. In fact, with 


nar lowel, the accuracy 


rnament arrow and a point heavy enough to put 


the center of gravity ¥3 to ¥% the length of the arrow from 
the nock, and using a bow with a pull of 35 pounds, the 
accuracy was almost as great up to 120 feet as when using 

egular feathered tournament arrow. Of course, at 
greater distances and consequent lesser velocities, the 
accuracy fell off rapidly. Similar tests with arrows from 
5 to 24 inches long gave similar results 

Since accuracy of unfeathered arrows is so largely a 
matter of balance, it is evident that the heavier the shaft, 


the heavier the point that can be used. The arrows used 


the tests were of relatively light wood and 7% of an 


inch in diameter. Hunting arrows are usually of heavier 


wood and ¥% of an inch in diameter, so can use corres- 
pondingly heav points 

From the above, it is evident that stone points up to 
4 or 5 inches in length are well within the weight that 


an be used as arrow points. Whether or not they were 


so used is difficult to prove but it is quite likely that if 


they could be used they were; for primitive man, with 


his limited likely to use any tool or 


equipment, was 


weapon that would work. The above also shows that 


} 


points are too light to give the necessary a 


iracy to arrows unless feathers are also used and it 


seems improbable that in the early use of bows and ar 


ws the use of feathers was known. In fact, it could well 
be that in the development of the bow and arrow, the 
liscovery of the use of feathers was about equal in impor- 


tance to that of the discovery of the use of the greased 


patch in the development of the rifle 


1s | 
b Arizona: Report 
a 
unfear! 
\ 


How th 


ably ne 


ver 
It a ma 
single 


ple f 


lifferent 


people. However, if we consider the probable posits in Russell Cave, Jackson County, Alabama (Miller 
way the bow was discovered and developed, it seems 1956), we reached a depth of 13 fe« From this le 
most reasonable to think it must have been invented a we collected a large sample of ch found in ass 
liffere times many different localities. Contrary t tion with chert projectile points whose shape sugges 
he belief of some archaeologists, the principle of the bow placement at the end of pa Indian times ar 
was not hard to discover. It was the development into ar beginning of early Archaic t 
efficient weapon that was difficult. | once watched a bo This charcoal was placed 3 separate glass containe 
about 4 years old discover the principle of the bow and One was sent to J. L. Kulp at the Lamont Geolog 
nake for himself a little toy weapon. It was man 
ago when whips were in common use in driving horses the 
The be had made himself a “play whip” | to Meyer Rubin of the United States Geological Sun 
tying a ng to the end of an apple sprout and was cain alae 
playing at driving horses. Tiring of this sport, he bega ss 
In Septembe 1956, the Lamont L: tory s 
ng Ww the whip in other ways such as swinging it ’ ee ee 
ab his head by the lash. Finally, he took the end of 5 n of 816 . vere on 
the | hand and the butt of the stock in the 344. Rece — , was mad : 
th a ed the tw together, thus makin 2 crud nto account slight ns ba KQI and 
bow. Af t king the string a few times he picked uy : based review ull Measuremeé ver tl 
asma kt yne end against the string and projected al half, resulting ge of 795 2 
t a few fee This appeared to be new experience and (5994 +2 
he rer a few times with evident pleas I Febr 57, w he M 
Tt pparent saw an independer nve aborator age Getern at f 85¢ 4 ars (Of 
he | arrow but at that time | thought litt f 400 5 for sample M-59 Th stablishe 
: wa ttle more tha boy myself. Of urse, | for mater f 13-foot h a differe 
al I that the b« had not prev S seen a tween them that does not appe y sig 
bow | whether he had not, he here g a ver ar Because these 2 dates are s < va 
probat reproduct f the way the bow was first dis sidered necessar wssav th bh mit 
vere It was the way any primitive man, womar 
hild 1 hav hanced on the principle of the bow M4 . ; 
Howeve was a long step between such a toy and the 
x Yea Ao \labar 
making an efficient weapon. That uld be accon uM , . 
plished after many experiments and much thought Tach 
It m I hat for a long time the bow was merely a 
hild’s some older person saw its possibilit \AF M 
and ma a worthwhile weapor Burea an Eth 
Washing 
Oren F. Februs 105 
Universit f Oklahoma 
Norman, Okla * Publick with the 1 Se 
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e bow and arrow first came into use will prob- RADIOCARBON DATES 


ARCHAIC 
SSELL CAVE, 


be known. Its origin is too far back in the past. 


of conjecture whether its use began 


ata RI 


iter and spread from there or whether the prin- 


was discovered different times by During excavations 


at 


Insticu 
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Epirep BY RAYMOND H. THoMPsoN 


Method and Theory in American Archeology: An Oper- 
ational Basis for Cultural-Historical Integration. Puimie 
American Anthro- 
logist, Vol. 55, No. 5, Pr. 1, pp. 615-33. Menasha, 


1953 


AND Gorpon R. WILLEY 


Method and Theory in American Archeology I]: H:stori- 
al-Developmental Interpretation. Gorvon R. WILLEY 


57, No. 4, pp. 723-819 


American Anthropologist, Vol 
Menasha, 1955 


These articles taken together are in effect a book of 
something more than 100 pages, and for this reason a re- 
view seems appropriate. Moreover, the authors are ex- 


perienced, productive, and respected archaeologists dea 
ng with fundamental problems, and their views are 
ertainly worthy of serious appraisal. Finally, by publica 
tion in the American Anthropologist they have addressed 


r remarks to a general anthropological readership 
rather than to the more specialized group served by 
AMERICAN ANTIQUITY. Their essay is likely to be thought 
f as representative of the theoretical work of American 
rchaeologists, and it is accordingly important to advance 
ntrary opinions if the judgment is not to be lost by 
default. I hope that the Phillips-Willey articles, the 
mments already in print (Irving Rouse 1955, On the 
Correlation of Phases of Culture, Am. Anth., Vol. 57, No 
4, pp. 713-22; Eoin MacWhite 1956, On the Interpretation 
f Archeological Evidence in Historical and Sociological 
Terms, Am. Anth., Vol. 58, No. 1, pp. 3-25; W. (¢ 
McKern 1956, On Willey and Phillips’ “Method end 
Theory in American Archeology,” Am. Anth., Vol. 58, 


360-1), and this review are no more than the 


of a lively exchange on theoretical matters 


le time is more than ripe for a serious attempt to reach 
itellectual maturity in our concepts and in the opera- 
ns stemming from the concepts. It is highly unlikely 
lat any towering figure will appear to set everything 
raight once and for all; the task is rather one for many 
ntributors, each of whom will present his quota of 
progress (and no doubt error). The particular merit of 
he Phillips-Willey contribution is the renewed impetus 
that it has given to abstract discussion of the methods of 
archae 

As the reader will have deduced from the tone of the 

ceding paragraph, the central thesis of this review is 
that Phillips and Willey have not succeeded in making 


iseful contribution by their attempt “to examine the 
main lines of theory that have so far emerged in the 
Americas and to make certain suggestions about future 
possibilities.” The root of this failure lies, I believe, in 
the near absence in American archaeology of a tradition 


competent methodological generalization. American 
archaeologists have not displayed any great interest in 
relating their ad hoc techniques to the body of scientific 
method, and as a result they have not been in a good 


Position to benefit from the wisdom and experience 
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attained in past scientific research. This tendency, said 

be characteristic of all young sciences, is exhibited in 
a pure form in the Phillips-Willey articles, especially the 
earlier one. It is not even necessary to have any special 
knowledge of archaeology to show that the authors have 
not acquired in abstract form the concepts required for 
any systematic exposition or, for that matter, any success- 
ul scientific operation. I wish to emphasize strongly that 
this assertion does not mean that Phillips and Willey do 


not know how to do archaeology; it means rather that 
they are not skillful in talking about how to do archae- 
ology 

A prime example of this failure to integrate archaeo- 
logical methodology with accepted scientific principles is 
the idea that “a fundamental unvarying characteristic of 
all archeological concepts, whether in the domain of arti- 
fact typology or cultural taxonomy, is the fact that they 
are the resultant combination of three unlike basic prop- 
erties: space, time, and form.” This statement is in effect 
a flat denial of the power to abstract. Since a funda- 
mental operation of science, not to speak of daily life out- 
side of institutions for the mentally disturbed, is the 
systematic abstraction of dimensions (another term for 
the “unlike basic properties” of tthe quotation) of things 
and events from the unmana; 


able flux of total reality, 
this denial of the possibility of abstraction would appear 
to be an inauspicious foundation for a lucid explanation 
of the rationale of archaeology. Surely rational thinking 
is somehow involved in our methodology. Form (mean- 
ng any physical attribute of the artifact), position in 
time, and locus in space are indeed necessary aspects of 
physical existence, and probably all archaeologists would 
agree that these 3 dimensions are interrelated and essen- 
tial ingredients in a satisfactory explanation of archae- 
‘logical phenomena. In fact, archaeology in the narrowly 
technical sense can be defined as the study of interrela- 
tionship of the formal, temporal, and spatial dimensions 
of artifacts. But an absolutely necessary prerequisite of 
this study is the abstraction and independent classifica- 
tion of each of these dimensions so that the interrelation- 


Phillips and Willey 


have failed to discriminate between the desired end 


ships can be perceived objectively 


result, a simultaneous 3 dimensional classification (typi- 
cally of groups of artifacts), and the independent opera- 
tions requisite to the end result. It is impossible to de- 
duce any meaningful operational principles while labor- 
ing under so formidable an incubus. 

A direct result of this erroneous concept is the mis- 
take known as “dimensional heterogeneity” in the physi- 
cal sciences as shown, for example, in the statement that 
in such concepts as artifact types and cultural units “these 
three diverse properties may and do vary enormously in 
proportion one to the other.” The statement implies that 
in a particular instance there may be considerably more 
time than space or perhaps about equal amounts of form 


and time, which is precisely equivalent to saying that 
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something is heavier than it is long or older than it is 
hot. The fundamental character of dimensions is their 


liscreteness; each dimension has its unique system of 


scaling units which are literally meaningless when applied 
to some other dimension. It is at once apparent that 
statements of the type “15 miles equals 72 degrees Centi 
house is a mixture of: shingles, 50% 


grade or the 


whiteness, 20%; and built in 1917, 30%” are simply non 


sense. No rational meaning can be given to the Phillips- 


Willey idea that archaeological concepts are and must be 


‘mixtures” of form, time and space. Meaningful concepts 


(and their ancillary operations) either deal with form ot 
with space or they do not, or with time or 
all or 


they do not, 
they do not. Dimensions, like pregnancy, are 
nothing propositions, and failure to recognize this repre 


Phillips and Wille 


probably a large share of our classificator 


sents some sort of ultimate confusion 
argue that 
difficulties 


fact” that concepts are necessarily a mixture of space, 


is the result of failure to recognize the “simple 
time, and form. On the contrary, | would conclude that 
certainly a large share of Phillips and Willeys’ classifica 
tory difficulty is the result of not understanding the nex 
essary dimensional basis of classificatior 


is something more than a bottleneck it 


ed cork 


theory of classification — it is a firmly seat 


The unfortunate implications of this line of reasoning 


are clearly exhibited in the discussion of the Midwestern 
Taxonomic (McKern) system. We are told that the “Mid 


seem ft € invoived in a 


western taxonomists 


less contradiction in attempting to set up a scheme s% 


heavily committed to the same factors of phylogeni 


causality [as the Gladwin and Colton systems], and in 
plied evolution and time, while insisting that m 
operate independently of the time dimension But the 


McKern system is 


an explicit unidimensional sy 


graded classification of components with respect to for 
mal resemblance. It has no commitment at all to time 
or space and operates in complete detachment from an 


implications of evolution, causality, or chronology whi 
the observer may impute to the degree of formal simila 
ity observed. No amount of radiocarbon dating will mak 
2 assemblages of Hopewell pots look more or less like 
in fact, only 2 valid reasons for 


each other. There are, 


criticizing any classification: the classification ir 


que 


may not conform to the inviolable rules of classification 


(for example, fail to divide the entire field) 
s not really a classification, or it may be a technica 
good classification which does not deal with any relevan 
example, a classification of a group of artifac 
Neither crit 


data (f 
with respect to their present temperature) 


cism applies to the McKern system — it is a technica 


good classification, and formal similarity is of primary 


significance in archaeology. Phillips and Willey have com 


a itomobi 


mitted the dimensional error of criticiz 
because it will not fly. All of this, however, most defi 
nitely does not imply that any particular application 

the McKern system is above criticism; the in 
classifier may not have an adequate rechnique fOr meas- 
uring the over-all likeness of components, or he may 


omit significant evidence, or he may extrapolate reck 
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lessly from inadequate samples, and so on 


The point is 
that the criticism must be formulated in terms of the 
same dimension or dimensions as the classification if it 
1s to be cogent 

In addition to these difficulties with abstract dimen- 
sions, Phillips and Willey have a second and not un 
related methodological stumbling block connected with 


what they call “the space-time-cultural continuum.” (| 


cannot resist bringing up the impudent question of 


whether the lavish use of hyphens was caused by inability 
to cope with abstract dimensions or whether the hyphens 


came first and caused the inability.) To clear the way 


for liscussion, there are continua t artifact forms 


(groups of artifacts which can be aligned so that quite 


different artifacts at the er connected b 


intermediate forms varying continuously or at any fate 


by very small steps), time itself is a continuum, and space 


is a continuum. Furthermore, it is sometimes pos 


sible to show and always possible to posit a systemati 


relationship between continua in form and continua 


time, that is, a systematk rangement of artifacts with 


respect to form turns out to be also a systematic arrangé 


] 


ment with respect to time so that the closer the resem 


blance in form of two artifacts, the smaller the time 


interval separating their dates of manufacture. 


The same 


form to space relationship with the 


added practical note that space, like artifact form, is 


n be measured directly 


consequentl 


f inference that we encounter in practice 


n the time to form relationship do not arise in the forn 
to space relationship. It is also possible to show or infer 
involving all three dimensions 


The problem confronting archaeologists under these 


systematic relationshir 


various kinds of con 
Phillips and Wil 


raeological cultures the 


ircumstances is that of dividing the 


tinua presented by archaeological dat 


the case o 


ecision is essentially arbitrary — that the 


nk torn loose from the 


ire 1s merely a 


However, they hold out the hope that 


it may be possible in the future to achieve a nonarbitrar 


segmentation by discovering in some manner the class 


ifications made by the peoples whose cultural remains 


we are studying 


ulty, that of subdividing 


The first 


is primarily the result of failure ¢ 


ften called the principle of polarity. If we visualize the 


problem solely in terms of an alignment of component 


each of which differs bur little from its immediate neigl 


some contr 


bors with respect tc us scaling system, thet 
much the same position as that 


If, on the other hand, we consider 


we are forced int 


Phillips and Willey 
1ot only the fact that in the alignment no very great 
interval separates adjacent components but also the a 
tual tallies of components for each of the scale steps, 
may be possible to subdivide the series in a reasonabl 
objective fashion. This principle can be illustrat 


skeleton form by imagining a group of components which 


have been scor continuous scale the basis of 


some one of the components choset 


as the standard of reference and ssigned 


formal likeness t 


score of 1M 


develo 
hor er nmrohlen 
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to signify complete similarity. Suppose that a summary 


lassification of the scores yields the following result 


scores from 100-90, 


15 components; 90-80, 1 component; 
80-70, 1 component; 70-60, 1 component; and 60-50, 23 
ymponents. It is true that a formal continuum is present 
because there are tallies in all of the classes, but it is 
qually true that components tend strongly to be clus- 
tered in the 100-90 and the 60-50 ciasses, and this cluster 


ng i ist as real a teature of the Situation as 1s the con 


tinuit The 3 components falling in the 90-60 range can 


ered transitional between the well-defined clus- 


ers at either end of the continuum. The significance 


ttributed to the istering will be a function of other 
lata; examples of possible explanations are varying rates 

lture change through time, shifts of culture type 
ver space for ecological reasons, or conceivably even 
ne remarkably bad luck in sampling. No special dis 


ssion of artifact type is required; precisely the same 


s apply. I am of the opinion that clustering of 


s sort is generally characteristic of cultural data and 

the development of adea » scaling and Ivtical 
e Gdeveiopment of adequate scaling and analytica 


liques for its study is the most important method 


il problem confronting archaeologists at present. In 


use, to dismiss the problem of dividing continua 


ssion o ister analysis is not at all helpful 


yperational point of view. It is interesting t 


cluster analysis is accepted without question 
urchaeologists when they are not being self-con 


ubout methodology; thus the archaeological site 


iS a given 


ietermining 


to the problem of eventuall 
rchaeo-sociological correlations as an alternative to the 
rtifact type and culture type as an “arbitrarily defined 
segment of the total continuum, if 1s necessar' 
point out that no such correlations can be mad 


ntil the problem of classification of archaeological dat 


s satisfactorily treated. It is impossible to re 


t such as tribe with initless continuum 


classificator 


possible solution t 


] 


irchaeo - sociological correlatior 


wait the development of nonarbitrar rchaeolog 


ts Thus the archaeological application of 


pt mmunit rests on the prio yncept of 


is cluster called a site or component 


so far beer neerned with the first 


i within that with no more thar 


that these concepts are funda 


nd that Phillips and Willey have not dealt with 


e manner. It would be logical 
stop the review at this point, perhap 


terminal muttering about houses built on sand. Or | 


ild continue with derivative ideas w 
nstrating that the primary confusion is faithful 


subsequent levels (I am willing to assert that 


s ibstantially true) and, contrariwise, that all of the 
g00cd leas (there are some) are a hieved by ignoring 
the basic premises. Or I could speculate on the influence 
tf intensive seriation studies as a causal agent in the 

lture is just a chu torn from the space-time-form 


continuum” notion. What I prefer to do, however, is 
to return to my original observation that Phillips and 
Willey are very good archaeologists and to recommend 
general reading of the second article for its highly com- 
petent condensing of a vast amount of empirical data 
on New World prehistory, interesting juxtaposition of 
ideas, and honestly described theoretical difficulties. The 
fact that many of the difficulties are resolvable impairs 
but does not destroy the substantive contribution; rather 
it illustrates the gain to be anticipated when the diff- 
ulties are removed 

ALBERT C. SPAULDING 
University of Michigan 
Ann Arbor, Mich. 


Ceramics for the Archaeologist. ANNA O. SHEPARD. Car- 
negie Institution of Washington, Publ. 609. Washing- 
ton, 1956. xii+-414 pp., 59 figs., 11 tables. $6.75 paper, 
$7.75 cloth 
The importance of technological analysis of ceramics 

has long been recognized by archaeologists because of the 

primary role of pottery in historical studies and because 
omposition of material and nature of techniques com- 
bine to make pottery one of the most complex artifacts 


that early man has left This complexity has led to the 


levelopment of complicated and specialized methods of 
nalysis. Although the archaeologist must depend on the 
specialist to solve his more intricate problems of ceramic 
lentification and analysis, he needs to understand the 

ndamentals of ceramics and the nature of the available 
nalytical methods in order to formulate fruitful prob- 
nvestigation. It is the purpose of this book to 
ntribute to that understanding. A general survey of 
this sort has been needed for many years 

The first section of this study covers the composition, 

irces, and properties of ceramic materials, with special 
mphasis on recent knowledge of clay minerals. The 


ynd section describes ceramic processes and the tech- 


iques of “prewheel” potters. The author draws ethno 
gical and archaeological data on pottery making almost 


ntirely from the New World 


eramic analysis and description (physical 


Section 3 is devoted to 
properties of pottery, identification of ceramic materials, 

ence of pottery-making techniques, vessel! shape, 
lesign nalvsis) Again, the focus is on New World 


eramics. Section 4 covers problems of pottery classifica- 


concept, use of punched cards, statistical 


rding the type concept Shepard is square- 


of the cultural-functional position as op- 


posed to the empirical position, and she ably defends 
of view with a wealth of examples and ideas 


wn from her extensive ceramic experience and under- 


In the final section the author covers the interpretation 
f ceramic data (identification of intrusive pottery, use 
relative dating, pottery as a clue to culture 
ntact, pottery and culture history). The discussion of 


f 


hange, a question deserving o 


57 
ime 

treated 
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more thought and discussion by archaeologists than it has 
received, is devoted to showing that pottery changes are 
less continuous and gradual than seriation data indicate. 
She sees the problem mainly in terms of technological 
change and pays little regard to the nature of stylistic 
change or the possibility of trends that might be compar- 
able to linguistic drift. The book is concluded with ap- 
pendices (including a ceramic glossary and suggestions 
on field methods for paint identification), a good biblio- 
graphy, and a useful index. 

Shepard says in the Introduction that effective techno- 
logical analysis leads directly back to the role of the pot- 
ter, and she feels that this humanistic aspect is one of 
ceramic technology's most valuable contributions to ar 
chaeology. “In stating the role of ceramic technology, 
I am inclined,” she says, “to stress not its accuracy and 


reliability, not the data it recovers, not even special 


advantages for determining the sources and relationships 
of pottery, for these contributions are recognized, in some 
measure, at least. Rather, | would bring out the fact that 


ceramic technology places the human factor in proper 


perspective.” This humanistic spirit is felt throughout 


the book, and no archaeologist can read it without being 


forced to think about people 
DonaLp 


Chicago Natural Histor 
Chicago, III 


Museum 


Man's Role in Changing the Face of the Eart 
| 
Carl O 


Edited b 
Tuomas, Jr. with the collaboration of 
Lewis Mumford 
of Chicago Press, Chicago, 195¢ 


1193 pp., 180 figs., 


Sauer, Marston Bates, and 


University XXXVIII 
33 tables. $12.5 
This volume is the published result of an international 


im held in Princeton, New Jersey, on June 16-22 


symposi 
1955, under the auspices of the Wenner-Gren Foundation 
for Anthropological Research 


The Sessions, with 53 « on 


tributors and 70 participants, were under the cochairmar 
ship of Carl O. Sauer, Marston Bates, and Lewis Mum- 
ford 


and physical sciences, but they covered a wide 


Participants were preponderantly in the biological 
range of 
fields within these disciplines, and also in the social 
sciences and the humanities 

Of the 3 sections of the book — “Retrospect,” “Pro 


ess,” and “Prospect” — the first two consider what mat 


has done and is doing “to change the face of the earth 
The last section evaluates the present over-all status of 
man and (or in) nature, and his possible future alterna 
tives. Each section includes contributed papers, arranged 
topically, and a well-edited discussion section 


The book, and the 


productive 


symposium, represent highl 


synthesis of the varied disciplines involved 


Ir would require a dozen readings in order to digest the 


full scope of human achievements, and their portent, 


summarized here. The whole impels new questions by 


the juxtaposition of diverse elements and viewpoints; it 


initiates the search for answers in as many directions 


This is an attempt at a dynamic, cooperative analysis of 
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man’s place in terrestrial life, where easy solutions are 


lacking. Some of the material is undoubtedly overly 


familiar to experts in various fields, much of it is contro- 
versial, but in the new context every paper has something 
to say to all readers. The extensive bibliographies which 


accompany the papers, giving access to many lesser 


known aspects of man and his environment, are particu 
larly welcome. 

Since a short review cannot cover the complete book, 
comments are limited to those aspects which might con- 
cern archaeologists most directly. Part 1, “Retrospect, 
is the only section likely to provide factual material or 
archaeologist. Here 


syntheses primarily useful to the 


papers by Sauer, Stewart, and the series of papers or 
developments — especially agricultural — in the Old 


World are particularly relevant. In “The A 


on the Earth,” Sauer introduces the theme of the sym 


posium and moves masterfully from the “primordial cor 
dition of man” to the present, in a brief exemplification of 
his own theoretical approach. Stewart (“Fire as the First 
Great Force Employed by Man”) considers the utility 

fire to early man and discusses the earliest archaeologica 
and botanical evidences for its use He does not seen 
to be too much at home with the Old World Pleistocene 
Oakley 1956, 


Antiquity Vol 30, pp 102-7), nor 


materials 
Makers, 


much 


(compare The Earliest Fire 


does he pa 
attention to the important pollen analysis work 


being done by the Scandinavians. Stewart 


goes on 


discuss the long-standing controversy 


over the origin 
temperate grasslands. It is his opinion that fire attribu 
table to primitive man was the deciding factor in their 


Narr (“Early Food-Prod 


summarizes some of the 


formation and maintenance 


cing Populations”’) Europeatr 
Neolithic cultures (Danubian, Campignian, and the Bat 
tle-ax groups), emphasizing settlement patterns, econom 
and land use 

Part 2, “Process, 


is thought-provoking and productive 


of ideas for archaeological inference 


1 interpretatior 
although generally concerned with man in the modert 
world. Here, the archaeologists 


Changes 
of Biotic Con 


sections most useful 


are probabl Introductory, S 


ope and Soil 
through Human Use,” and “Modification 


munities These articles contain much factual data 
ecological processes and factors important in man’s life 
guides to ar haeological thinking about 


and are valuable 


paleoecology in general 
Part 3, “Prospect,” concerns all thinking human beings 
who wonder where man is going and why 
Among the articles directly pertaining to archaeolog 
cal problems, very few concern the New World, even it 
part. Sauer includes some pertinent cautions on familiar 
assumptions as to inferences about early man and Pleisto 
cene climates, as well as a brief discussion of the effects 


Malir 
Its Occupance am 


of Spanish 
The 


the Challenge of Continuous Reappraisals”) presents the 


occupation on post-Conquest America 


Grassland of North America 


opposite view from Stewart on the grasslands controversy 
He de-emphasizes fire as a factor in grassland formation 
and states further that the farmer's plowing of the plains 


Witt 


was not nearly so significant as we have been told 


raf 

rt 
Wit 
ol 
nok 


yen W 
miliar 
leiste 
effects 
e am 
its the 
yversy 


lation 


plains 
Witt 


fogel (“The Hydraulic Civilizations”) includes only a few 


general comments on the New World civilizations. In 
fact, the symposium is surprisingly deficient in considera- 
tion of problems from the viewpoint of the New World, 
such as changing economic adaptations after the glacial 
retreat, or the origins of agriculture. Consideration of 
Man’s Role” 
st-1492 


owever, on 


in the New World is limited to the period 
(Some comments by Haury, and a few others, 
archaeological evidence and the ethno- 
saphic present appear in the discussion sections.) 
Generally speaking, the book considers agriculture and 
with less emphasis on other resources available 


ind use, 


technological civilizations. It pays little attention to 
ther types of subsistence economies. In the considera- 
ns of agricultural origins and the spread of a mixed- 
farming economy, Sauer’s hypothesis (the origin of culti- 
ition in Southeast Asia through the use of vegetatively 
productive tubers — Agricultural Origins and Dispers- 


1952) is accepted, without representation of dissent- 
g viewpoints (compare Wissmann and others, “On the 
Role of Nature and Man in Changing the Face of the 
Dry Belt of Asia’) 


he Near East nor that from the New 


Neither the important evidence from 
World receives 
This seems a serious omission, con- 
book is (justifiably) 


nuch consideration 


lering the attention which the 


ertain to receive outside of anthropology 
Patty Jo Watson 
Maxine R. KLEINDIENST 
University of Chicago 
Chicago, III 
The Future of Arid Lands. Papers and Recommendations 
m the International Arid Lands Meetings. Edited 


Wurre. American Association for the 
Advancement of Science, Publ. 43, Washington, 195€ 
49 illus. $6.75 ($5.75 to A.A.A.S 


by Gitpert 


464 pp., mem 


Arid Lands Meetings, organized 


nder the auspices of the American Association for the 


The International 


Advancement of Science and its Southwestern Div:sion, 
vere held in New Mexico in the spring of 1955. Financial 
National 


NESCO, the Rockefeller Foundation, and local groups 


support came from the Science Foundation, 


\n open symposium at the University of New Mexico at 
Albuquerque was followed by a closed work session at the 
nstitute of Mining and Technology at Socorro. 

Although only one of the 69 participants in the Socorro 
Conference, Pedro Armillas, appears as a professional 
irchaeologist, a fair number of the others are more than 
ssually knowledgeable in this field, as is evident in the 
Present volume. 

The end-paper maps show that at least one-third of the 
earth’s 


land surface is classified as more or less dry. 


Within such areas the exploring historian, economic 


ologist, and archaeologist not only cross paths, but 


nevitably bump into the representatives of modern tech- 


nology, business, and political life. The scantiness of arid 
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zone vegetation is curiously inverse to the pressure of 
modern man upon these areas. 

Where evaporation predominates over precipitation, 
soluble nutrient salts accumulate near the surface making 
land very fertile, provided water can be obtained. In this 
fact lay the stimulus that prompted man’s shift from 
hunter to farmer, technologist, and city builder. If we 
except the rice-growers of southeastern Asia, agriculture 
and consequent arts sprang to vigor chiefly among an- 
cients whose great challenge (and opportunity) lay in the 
skillful management of water. 

Today, when we are trying desperately to deal with 
population pressure by any means possible except a 
frontal attack, the ancient glories of the desert take on 
new interest. Do ruined cities bespeak climates once 


moister than today, a skill now lost or neglected but 


recoverable, or the brilliant flash of human enterprise 
which was inevitably self-defeating? Such are the ques- 
tions behind the rather numerous references to history 
and prehistory in this symposium volume. 

As Armillas puts it in his brief but excellent chapter 
on Indian American land use, any mapping of crops and 
farming ought to be done within historical context since 
‘the local story of trial and error in land management, 


And Armillas 


wisely reminds the conference of the principle of anthro- 


might help in planning for the future.” 


pology, so basic in conservation, that technical advances 


can only be made effective by taking account of cultural 
Would that the 


such vast amounts of treasure and engi- 


realities wide-ranging projects which 


today engage 
neering technology could be tempered by this counsel! 
Conference recommendations on archaeology are com- 


bined with those on geography and anthropology. Three 
in number, they emphasize the need for an adequate bib- 
research on the history of arid land 


liography, further 


use, and a search for improved procedures in the light 
of past experience and scientific records. 

As matters stand now, the allocation of responsibility 
for cultural decay in arid lands cannot be clearly estab- 
lished as between climatic change and human malprac- 
tice. Evidently the ecological maxim that any region has 
to be studied on its own merits as a distinct problem ap- 
plies here. It is certainly clear that the absence of pasto- 


ralism in pre-Columbian America postponed a lot of 
mischief. It is also clear that groupings of unfavorable 
years within the “normal” pattern of climatic fluctuation 
can disrupt man’s activities. What is less clear is the part 
played by late glacial and subsequent climatic trends of 
longer duration. Thus, Tixeront for Africa and Evenari 
for Israel believe there have been no significant changes 
On the other hand, 


likelihood that such changes, known to 


of climate during historical times. 
there Is great 
have occurred elsewhere, may have been masked by the 
results, good or bad, of human activity. For practical, as 
well as theoretical considerations, our efforts to trace 
climatic history in detail should not be relaxed. 

Finally there is ample reason to respect the soundness 


of ancient engineering works as a guide to modern reha- 


bilitation. 


Evenari and Koller speak the sense of the 
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they that 


has made a most valuable contribution to the solution of 


meeting when affirm “archaeological survey 
practical agricultural problems. The study of archaeology 
should, therefore, never be neglected in regions where 


previous civilizations existed in desert areas 


B. 


Yale University 


SEARS 


New Haven, Conn. 


U.S.S.R MILLER 
Program on the U.S.S.R., Research Monographs, No 


Archaeology in the MIK HA Research 
3, Praeger Publications in Russian History and World 
Communism, No. 25, Frederick A. Praeger, New York, 
232 pp. $5.00. 

This small volume could more accurately be described 
as a history of archaeological theory and methodology in 
European Russia from Peter the Great to Stalin, and of 
the personalities associated therewith. Unfortunately, it 
is only indirectly a record of discovery and accomplish- 
ment. Nor does it cover the crucial developments since 


the death of Stalin, despite its professed aim to portray 
‘the contemporary position of archaeology in the Soviet 


(The Munich in 


1954 as a Russian-language monograph minor addi- 


Union work originally appeared in 
only 
tions appear in the subsequent English translation) 


The importance of Miller’s book is threefold. It 


gives, 
for the first time, the “inside story” of the purging to 
which Russian archaeology was subjected in the early 
1930's — the events whose consequences so distressed and 


A. M 


mise of his famous journal Eurasia Septentrionalis 


and caused the de- 
An- 


bewildered the late Tallgren 


tiqua.. Secondly, the author (a professional archaeologist 
from Rostov-on-the-Don) is now in the West and free to 
express his opinions. Finally, it is the first work on the 


subject available to English readers 


As their horizons broaden, many students of American 


archaeology are finding it increasingly necessary to take 
ognizance of archaeological materials in the territory of 
the U.S.S.R., and thus to utilize, directly or indirectly, 
Soviet sources. For this growing number, Miller's book 


should be least for its 


required background reading, at 
factual content. Even though the area of 


to us, Soviet Asia, 


greatest interest 


is virtually omitted, nevertheless the 


trends and currents in Leningrad and Moscow are of 
decisive importance under the extreme centralization pre 
vailing 
authors approacn to Mis subdjec is Naturanuy in lu- 
Tt th h to bject t fl 
enced by certain factors which it is only fair to recognize 


As a | 


Russian 


krainian nationalist emigré, he tends to be anti- 
as well as anti-communist; and he bears an addi- 


Aleksandr 


g academic figure of the 1920's was a vic- 


personal his brother 


Miller, a leadir 


tim of 


tional grievance, since 


the purge. The author was not resident in either 


of the 


2 great centers where major events took place, but 


had 
developments up until World War II 


seems to have adequate personal knowledge of 


His information 


regarding postwar trends after his emigration to Germany 
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is limited to published sources and hence is no better 
than that In de 


scribing personalities, he is really only at home among the 


available to students in this country. 


older generation of which he was a part; he has little 


anything to tell us about the figures who now dominate 


the scene — those with whose work and writings we ar 
primarily concerned 
Miller’s book will be found helpful in evaluating and 


interpreting the publications of the different periods 


through which Soviet archaeology has passed; in dis 
counting the ideological claptrap which puzzles or repe 
the uninitiated on first contact with Soviet sources; an 


in understanding the startling vehement personal crit 


cism so evident in Soviet reviews. Perhaps the most use 
ful feature is the description of journals, publications, an 


publishers are to he 


Russian 


archaeological organizations; the 


commended for inserting the terminology 


every case. There is also a handy list of the abbreviation 
A selected bibliog 
(not wholly devoid of errors) provides a quick sur 
bu 
The 


and is ade 


so prevalent in the Soviet literature 


raphy 


vey of archaeological production in the U.S.S.R 


contains nothing of specific interest to Americanists 
book is 


quately indexed 


abundantly documented with notes 


attitude, Miller acknowled 


ses th 


Despite his critical 
high standard of excellence in technique and scholarship 


Nor can } 


that remains should be stu 


which Soviet archaeology has achieved 


quarrel with its basic tenet 


ied only as sources for the reconstruction and understar 
ing of the society that produced them. He points 
that, “archaeological science in the U.S.S.R. since 193 


has enjoyed and still enjoys conditions incomparably mor 


favorable to growth than those obtaining in the free 


world.” But the unlimited financial support which on 


a totalitarian regime could supply has its corollary 
complete subordination to the leadership and ideolog 
of the Communist Party 

The concluding chapter, on the postwar years, is th 
least balanced. The author's implication that recep 


Soviet archaeology is merely an organ of propaganda ar 
the 
The reviewer prefer 


Am. Anth., Vol. 5! 


“Severe problems of evaluation exist, burt th 


totally unreliable is at variance with experience 


objective students in this country 


o stand on Shimkin’s verdict (1953, 


p. 625) 


basic competence and honesty of most Soviet anthrop 


logical works seems evident to me 
Cuester S. CHar 
Berkeley, ¢ alif 
Los Origenes Americanos. PaBLo Martinez vet Rio. 3 
edition. Paginas del Siglo XX, Mexico, 1952 (issue 


summer 1953). 451 pp., 93 figs 


Ir has recently come to my attention that this super 


book is not even known to most anthropologists in the 


United States. Possibly this is due to its title, and a ger 


eral impression that it must deal only with bones, art 


facts, and the earliest of man in the New 


appearances 


such 
migr 
tions 

om 
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lues 
stock 


both 
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World 


penetrating analysis of the whole subject of cultural 


Actually, it is the most comprehensive and most 


levelopment in the New World that has appeared in 
uny language. The term “origins” in this case embraces 
such varied subjects as: (1) evidences of the original 
migrations of man into the Americas; (2) supplementary 
vidence, such as that dealing with trans-Pacific migra- 
ys or cultural contributions in later times; (3) cultural 
omparisons between the New World and the Paleolithic, 
Mesolithic, and Neolithic stages in the Old World; (4) 
lues to linguistic and physical affiliations with Old World 
stocks; (5) agricultural origins and plant geography in 
both the Old and the New World. 

The vast erudition and insight of Professor Martinez 
jel Rio are apparent in every chapter of this great work 
The first 2 editions, published in 1936 and 1943, were 
widely read, but in those days there was comparatively 
ittle concrete field evidence to discuss in the New World 
ys compared with the Old. Linguists, physical anthro- 
pologists, ethnologists, archaeologists, and plant geograph- 
“rs either constructed fancy theories from scant data, or 
they denied outright that there were any real problems to 
he discussed between the 2 worlds except the time of 


Since World War 


Il, however, a great amount of new research has devel 


arliest migration across Bering Strait 


new insights; no single scholar in any country has 


heen able to keep abreast of these developments better 


Martinez del Rio. The comparison is best seen it 


the several recent text books in anthropology by American 
writers, none of whom has been able to treat the subject 
origins” — either racial or cultural —in a manner 
equal this book. I mean this to include not only knowl- 
ige of detailed evidence, but knowledge of theories and 
specially the critical evaluation of these theories 
Unlike the first 2 editions, this third one is a full-scale 
ok, printed on enamel paper in attractive format, amply 
istrated with both drawings and clear photographs, and 
lothbound. It is dedicated to the memory of Kirk Bryan 
The bibliographies at the end of each chapter include 


many sources now forgotten by the general reader but 


worth tracing for the development of ideas about the 
American aborigines 

The author’s mastery over a tremendous range of sub 
ects and his willingness to speak his frank opinions, his 
subtle sense of humor and his philosophical sidelights, 
make for delightful reading. To anyone capable of read- 
ng the Spanish, which is not too difficult, this book must 
take its place as the leading work of its kind to appear in 
the New World 


When I first read it | made a number of notes and 


juestions on statements having to do with specific sites, 


ttifacts, and climatic correlations. However, | learn that 
Martinez del Rio has discovered most of these himself and 


ntends to correct them 


n an English edition now being 
prepare 

Avex D. Kriecer 
Municipal Museum 
Riverside, Calif 


Preliminary Classification Outlines. Edited by Maurict 
Massachusetts Archaeological Society, Bron- 


son Museum, Attleboro, 1956. 36 pp., 23 figs. $1.00. 


RosBINs 


This publication of the Massachusetts Archaeological 
Society is a collection of papers which have appeared in 
various issues of the society’s Bulletin. In the foreword, 
the editor states that it was prepared in response to the 
membership’s request for back numbers of the Bulletin 
which are now out of print. The foreword also states 
that this publication is offered primarily for the use of 
nonprofessional members of the society and that its 
content has not met with universal endorsement by the 
society's members or research commiktees. 

Many types of artifacts are dealt with in these articles. 
In the most extensive presentation (12 pages) “A Pro- 
posed Artifact Classification,” William S. Fowler dis- 
cusses projectile points, knives, drills, and gouges. Other 
papers consider prehistoric and metal tomahawks, agri- 
cultural tools, fluted points, atlatl weights, and New 
England pottery. The conceptual approach varies in the 
assembled papers. Some are descriptive; others combine 
description with the function of artifacts. Some are his- 
torically oriented while at least one paper is primarily a 
summary of current information. The illustrations ac- 
ompanying most of the papers permit the reader to 
visually comprehend the distinctions made in the text 
In this way, the terminology employed, although at times 
at variance with more familiar designations, is made 
meaningful. For example, Fowler considers among pro- 
jectile point forms those which are small stemmed, cor- 
ner notched, and corner removed. Only by looking at the 


illustration 


s one able to learn that his corner-removed 
forms are what many call stemmed forms. This situation 
could have been alleviated had the 2 papers to which he 
ontinually refers been included in this publication. 
The need for a method of describing artifacts has been 
real one for years. A survey of the archaeological 
literature demonstrates that this need has stimulated 
several to report on systems they have found useful. The 
earliest of these may be Gerard Fowke’s (Bur. of Ameri- 
can Ethnology, 13th Annual Report, 1896). In 1947, A 
H. Whiteford commented upon this need and described 
a method he had found useful in working with projectile 
Antig., Vol. 12, No. 4, pp. 226-39). In 


spite of the several contributions to problems dealt with 


points (AMER 


n this publication very few bibliographic references ac- 
ympany the articles and no bibliography is presented 
Although | 


inaware 


loubr that the authors of these papers were 
f existing literature, that is the impression that 
they give 

The question of how the Indian used the various arti- 


acts is given some attention in most of the articles 


Certainly this is an ever-present question and one with 


How- 


ever, positive statements regarding this subject usually 


which the public seems to be greatly concerned 


listurb me since many artifacts could have been used in 
various ways. The viewpoints presented here are not 
inreasonable; it is only that no alternative hypotheses 


are presented 
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This publication should prove helpful to those inter 
New While 
les riptive 


terminology that 


England area some of the 


differs 


other parts of the northeast, the use of some agreed upon 


este | in the 


from employed in 


termine log 


In this sense, this publication 
The 


Society has performed a 


1s desir able 


can serve as a glossary of terms Massachusetts 


Archaeological 
members and others by making papers of this type more 


available 


Service to their 


readily 


Acerep K. Gt 
Rochester Museum of 


Rochester, N.Y 


THE 


sciences 


Epuarpo NoGuera 
mas, Edi 
99 pls 


La ceramica arqueologica de Cholula 
Arqueologia Ameri 
1954. 315 pp., 41 figs., 


00 (Mex.) 


Bibliote de Historia y 


torial Guarania, Mexico, 


(39 in color), 3 tables, 1 chart, 1 map. $15 


This study of the pottery of Cholula, site of the largest 
pyramid substructure in the New World, will be the basic 


yn Cholula for a long time to 


report come. Stratigraphic 
excavations undertaken by Noguera from 1932-36, taken 
in conjunction with the material uncovered in the ex- 
ploration of the interior and exterior of the great 


pyramid, form the basis of the report. The stratigraphic 


pits, usually 3 m. square, excavated normally in 20 
cm. levels, were sunk at a number of points around 
and within the pyramid. Unfortunately, partly because 
of the manner of presentation, it is often difficult and 


tails of these exca 


t innels in 


sometimes impossible to follow the 


vations, particularly those undertaken in the 


the interior of the pyramid 

The book is primarily concerned with an analysis of 
the Cholulteca wares at Cholula but pre-Cholulteca wares 
(Archi und Teotihuacan) also are described and illus 
trate Observations concerning the significance and 
implicat f the wares described are included in the 
chapters devoted to their description, but in some cases 


with N« 


Presumably in such 


these observations are curiousl t variance 


summary and conclusions 


ases e final chapter expounds his ultimate views ot 
these matte 

The Cholulteca material is divided into 3 periods, 
based primar decorated wares. In Cholulteca I the 


f Cholula was most powerful and widespread, 


reaching far as Yucatan, perhaps by way of Veracruz 


Ir is a period in which plumbate, and late 


Mon Alban (possibly Period [V) wares are found; it 
was characterized by close relationships with the Mixtec: 
region, coastal Veracruz, Tlaxcala, and the Valley of Mex 
ico. It coeval with the first Postclassic cultures in cen 
tral Mex By contrast, directliy demonstrable Cholula 
relationships in Cholulteca III are almost all with the 
Valley of Mexico, which is also true of the Archaic and 


Teotihuacan occupations of the site. In discussing these 


relationships Noguera is rarely able to arrive at definite 


conclusions concerning their nature, principally because 


of the lack of sufficient comparative material of knowr 


age ther 


regions 
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The 


been a major problem. While this book does not solve it 


relationship of Cholula to Teotihuacan has long 


due in part to the nature of the excavations undertaker 


it does provide at least a partial answer. From a study of 


the ceramics directly associated with the pyramid, Nog 


era concludes that all the structures found within the 


great pyramid are Teotihuacan in age, but that the great 


pyramid itself (Structure [V) was built in Cholulteca 

for Cholulteca I materials are found in the upper portior 
of the fill comprising the great pyramid as well as in the 
structures built upon it. Until now the great pyrami 
the only structure in aboriginal Mesoamerica larger thar 
the Pyramid of the Sun, has been dated as pre-Cholu 
teca (compare Marquina 1951, Arquitectura prehispanic 
Mem. del Nac. de Antro. e Hist. No. 1, p. 129 


Only the Altar de los Craneos (Structure V) was assigne 


to the Cholulteca epoch 


Inst 
This seemed to deny the undis 


puted dominance of Teotihuacan much of centra 


Mex 


Teotihuac an 


over 


which the enormous influence and extent 


culture during its great period of expansior 


clearly seemed to imply. Noguera’s interpretation wot 
dispose of this problem 
There remains 


(Xolalpan), 


the curious fact the Teotihuacan 


the period of greatest expansion of Teotih 


can civilization, finds almost no expression in Cholu 
either ceramically or architecturally. The other 3 ma 
Teotihuacan periods are represented by ceramic remait 


and Teotihuacan II by 
I-B). In 


I in age 


architectural ns (Structur 


LA 


Marquina comments on the fact 


rema 


addition Structure s probably Teotihua 
that Structur 


Teot 


, nor, for that matter, do they possess demor 


If and III within the great pyramid are not in the 


huacan style 
affinities with any other structu known 


Nx guera 


architectura 


strable res 


does not deal 


Mesoameri with the problen 


posed by these remains, but he does dis« 


the problem posed by the ceramics. He concludes t 


Teotihuacan culture underwent period of stagnati 


at Cholula during which the forms and Teotih 


black 


ifter 


wares of 


can II (principally the characterist or dark brow 


ware) continued to be made long they had bee 


superseded in Teotihuacan itself. This, however, leave 


insolved the stylistic problem posed by Structures II ar 


Ill, and 


still undefined circular structure betweer 
Structures III and 
In contrast to a break ir iltur ontinuity whi 


bottom of the Cholula between the 


Teotihua I 


from 


finds at the sequence, 


earl Archaic and Noguera postulates 


direct development the Classic to the Postclass 


periods in Cholula, that is, from late Teotihuacan int 


Cholultec: result of stimulation pr 


probably as 


vided by the arrival of a new people, who, however, d 


not 


displace burt instead fused with the existing populs 


tion. Our of this fusion developed Cholulteca culture 
The principal evidence for this is the continued man 
facture of black ware in the first Cholulteca period, 


h 


companied by changes in form. In addition, the te 


nique involved in making the magnificent Cholultecs 


lacquer polychrome seems to be derivable from the Te 
The of the 


tihuacan al frese« ess lating 


decoration pro 
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great pyramid as Cholulteca | provides further evidence 
n support of this conclusion since enormous pyramidal 
sub-structures are not characteristic of other postclassic 
ultures. 

Noguera also concludes that Cholula was a city, with a 
presumably permanent population, at least during Cho- 
ulteca times. This is evidenced by the great numbers of 
sherds of plain domestic wares (more than half of the 
rotal number), plus abundant remains of comals, manos, 
metates, mortars, and so on. The book is magnificently 
nd profusely illustrated, an unusually large percentage 
f the illustrations being in color. All the colored plates 
nd most of the black-and-white are printed separately on 
fine paper and pasted into the text. Unfortunately, none 
Both 


ecause of the importance of Cholula and the wealth of 


f the illustrations are accompanied by scales. 
material which it contains, there is no doubt that this 

ok will long remain a basic work in the literature of 
Mesoamerican archaeology 


RENE MILLoNn 
Mexico, D.F. 


European-Indian Contacts 
Florida An- 


thropological Society Publications, No. 4, Gainesville, 


The European and the Indian 
n Georgia and Florida. Hate G. Smiru 


1956. viii +150 pp., frontis., 1 chart, 6 maps. $2.00 


At a time when there has come about an increasing 
wareness of the contribution archaeology can make to 
problems involving contact situations, this study should 
prove a welcome addition. Originally written as a doctoral 


ssertation at Michigan, it sets out to view “the culture 


reflected in archaeological materials from the 
eption of European influences into this area [Florida 


Within the 


mits imposed by the available data, the author has 


id Georgia] until the 1800 time period.’ 


hieved this aim 
The paper is organized within the chronological frame- 


work which the author has established for the era of 
European contact in Florida, an Early Period (1500-1600), 
Middle Period (1600-1700), and a Late Period (1700- 
1800). He discusses the historical aspects of each period 
s it is known from the documentary sources, and sum- 
marizes the archaeological data from all of the sites that 
an be placed within one period. Separate discussions are 
levoted to English and Indian trade in Georgia, the 
lifferences in the nature of the Spanish and English con- 
ct with the Indians, and to those sites which are pri- 
marily European, such as St. Augustine 

One of the most important facets of the paper is the 
rchaeological demonstration of the reluctance of the 
Spanish colonial administration to trade with the Indians, 
policy which seems to have brought about few if any 
major changes in the aboriginal culture. This was, for the 
Spanish, an unfortunate procedure. The English were able 

take advantage of the situation, and soon after they 
began to make trading contact with the Indians they had 
the upper hand in the Southeast, both politically and eco- 
nomically 


The subtitle and several chapter headings to the con- 
trary, the primary concern of the paper is with that area 
which is today within the state of Florida. The Georgia 
situation is noted only incidently, and then primarily in 
terms of English contacts, in spite of the fact that the 
Spanish held the Georgia coast for well over 100 years 
before any English intrusions. The Georgia missions were 
of major importance to the Spanish and at times were 
the prime concern of the St. Augustine government. This 
neglect of Georgia, however, can be attributed more to the 
absence of published material from workers in Georgia 
than to oversight on the part of the author. 

The most grievous shortcoming of the paper is the lack 
of illustrations. While some of the material discussed has 
been figured in previous reports much of it is new. Illus- 
trations of this material would be of enormous value to 
anyone wishing to do any sort of comparative work. They 
would also have helped to clarify certain points which 
Smith makes, such as the influence of European vessel 
shapes on Indian pottery. 

In an area where the [ndian-European contact came 
about at a very early period and the extinction of the 
native cultures was swift, this study can be recommended 


as a needed adjunct to the documentary resources. 


Lewis H. Larson, Jr 


Cartersville, Ga. 


Archeology of the National 


FAIRBANKS, 


Funeral Mound, Ocmulgee 


Monument, Georgia. CHartes H. with 


Introduction by Frank M. Setzler. Archeological Re- 
search Series, No. 
States Department of the Interior, Washington, 1956 
vit+95 pp., 6 figs., $1.00. 


3, National Park Service, United 


28 pls., 6 tables. 


This volume is the third in the National Park Service’s 


new archaeological research series. It maintains the 


standard set by the first two. Mention must also be made 
of the skillful editing which is manifest on every page 
The work being reported was done in the early stages of 
the relief-work archaeology sponsored in the 1930's by 
the Smithsonian Institution. The data have lain unre- 
ported, and at times unloved, for many, many years 
Most Southeasterners will want the book because most of 
them have visited, and marveled at, and been curious 
about, the details of the famous Macon Plateau site just 
east of Macon, Georgia, in what is now Ocmulgee Na- 
tional Monument 

Fairbanks has pored over the notes, which were some- 
times hastily made during the “dragnet” operations con- 


Kelly at Macon with WPA labor 


Certain of the notes and map records are either missing 


ducted by Arthur R. 
or time did not permit their preparation. Despite these 
difficulties Fairbanks has drawn together a coherent and 
detailed report of Mound C, the burial mound. Because 
the original digging was not done under the fullest pos- 
sible control our information about the position of the 
funeral mound in the total history of the site is to some 
extent inferential. None the less there seems to be no 
doubt that Mound C was a 6 stage pyramidal mound 
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into which, and under which, numerous burials were 
made. In the mound there are vertical-walled log tombs, 
not a common Mississippi trait. 

From the general student’s point of view the most 
valuable portion of the publication will be the opening 
chapter wherein Fairbanks gives a statement of the total 
chronology of the Macon Plateau archaeological manifest- 
ations. Herein he presents somewhat more information 
than is available in other publications about this sequence 
of cultures which extends through the occurrence of a 
paleo-Indian, Archaic, transitional, and Middle Wood- 


land, 3 stages of Mississippi development, to a final his- 
PI I 


toric Creek horizon. The historic horizon is identified 
with a trading post which was long ago briefly reported 
(Am. ANTiQ)., Vol. 4, No. 4, 1939). In this section Fair- 


banks also indicates comparable archaeological complexes 
found elsewhere. A second section is important to those 
generally interested in the Southeast; it consists of a suc- 


Mac on 


narrative 


cinct but illuminating “Summary of Life on the 


Plateau 


interpretation of the social structure and general behavior 


Here we have a rather lyrical and 


of those Mississippi peoples who inhabited the Plateau 


The remainder of the report is concerned with exca- 
vation techniques, a description of the physical nature of 
the mound, and the analysis of the specimens and phe 


nomena encountered. By and large the treatment is 


satisfactory, and the volume as a whole is a valuable 


contribution to the Southeastern literature. I am certain 
that one or another specialist will quarrel with particular 
sections, or with the interpretations of the data, but in my 
own knowledge of the material and of the difficulty Fair- 
banks faced in developing this coherent 


story, i seems 


to me that he has done well 


The 


description 


appendices include pottery type descriptions, a 
of whole vessels, sherd statistics (mercifully 
kept from our eyes in the general report), a rather lengthy 
trait list wherein the observed or inferred behavior traits 
of the Macon Plateau peoples are presented in various 
activity complexes, and a tabular résumé of burials found 
in funeral mound pits. 

The book 
by the printing of several photographs of the 


National Monu- 


These, I think, are not properly included 


Photographic illustrations are only adequate 
is marred 
exhibit cases in the current Ocmulgee 
ment Museum 
because they are directed at a different audience than will 
read this book and they are at a different level of com- 


add book 


National Park Service, because of pride in these exhibits, 


munication. They little to the unless the 


simply wants to publish some of them and this seemed 


a good place to do it. If this were the purpose of includ- 


ing these, one can sympathize and agree that their print- 


ing is justified. If, however, the inclusion of these pictures 


was meant to augment or improve an archaeological 


monographic treatment, I think the purpose was not 


served 

Setzler, as the coordinator of the 9 Smithsonian archae- 
ological projects whipped together in the fall of 1933, 
has written an introduction in which an essentially cor- 
rect history of the Ocmulgee project is briefly narrated 
and credit is the many diverse and 


given to persons 
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groups who participated in the recovery of the archaeo 
logical data and the establishment of a national monv 
ment at one of the most important sites in the Southeas 


In summary, this seems to me to be a good book, wel 
organized and well presented. It seems to be based on 
conscientious analysis of the raw data and, in conjunctios 
with other reports which continue to result from research 
in the Southeast, contributes its bit toward a clarificatiog 


of the complex cultural history of the area. i 


Jesse D. JENNINGS 
University of Utah 
Salt Lake City, Utah 


The 
ALBERT 
the Museum of Anthropology of 
Michigan, No. 16, Ann Arbor, 195¢ 
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Arzberger Site, 
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SPAULDING 


South Dakota 


Occasional Contributions from 


County, 
the University 

173 pp., 7 figs 
17 pls., 2 


maps 


In a stimulating and important contribution to archae 
Plains 
excavations by 
Dakota M 
seum-WPA project in central South Dakota 


ological and northern 


1939 


knowledge of the central 


Spaulding here reports on the 


Columbia University-University of South 
Spaulding 
himself headed the Columbia field party under the ger 


direction of W 


the field 


eral Strong. In the years that have 


elapsed since work the interest of others cor 
cerned with the region has been constantly stimulated b 
preliminary statements and intriguing rumors of what wa 


The 


wards our long wait and also demonstrates the good judg 


found at Arzberger present report generously re 


ment of those who selected the site for excavation 
The 


Pierre, occupies a 


Arzberger site, situated about 7 miles east 


commanding location on a high terrace 
100 Missouri River 


the site complex were some 44 recognizable 


remnant more than feet above the 


Included in 


house depressions irregularly scattered more tha 


and 


over 


40 acres enclosed by a fortification ditch 1.5 miles 


long which had 24 bastions. The ditch was trenched anc 


more than 325 feet of the stockade on its inner margit 
were stripped; 4 house sites were cleared; and 6 buria 
on a knoll outside the fortification, but not certain 


identifiable with the site, were opened 
and the artifact 
detail ( 


houses, barely subsurface and with 4 single or multipk 


The excavations, the various features, 


are described in admirable clarity and irculs 


primary roof supports, immediately suggest a late pre 


historic or “protohistoric” time level. This impressiot 


derives support from the presence of pottery and other 
elements that recall Oneota and Lower Loup traditions 
The pottery complex itself is a curiously varied and inter 


esting one Present as surface treatment are groove 


paddling (simple stamping), cord-wrapped paddling 


smoothing, brushing, and red filming; rims include both 
Much of this # 


reminiscent of prehistoric Central Plains complexes, pat 


uncollared and collared incised types 


ticularly the Upper Republican aspect. No great depth of 


refuse or stratification was noted, and Spaulding demon 


strates statistically that the complex is a homogeneous 


posit! 
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ne rather than a succession of distinct cultures. There 
were no White contact materials. 

Analysis of the cultural affiliations and chronological 
position of Arzberger involves detailed comparisons with 

variety of other sites and complexes to the north, east, 
und south. Much of this, unfortunately, as for the Central 
Plains, has to be done in the absence of detailed published 
reports on several comprehensive digs of major import- 
ance. Thus, it is a thorny and boulder-strewn trail that 
Spaulding must follow. He finds that Arzberger is basic- 
lly of Central Plains Upper Republican type, with influ- 
He 


Monroe and 


ences from Oneota and Middle Mandan traditions. 
oncludes that it is later than the nearby 
Anderson foci, the Over focus of southeastern South 
Dakota, and St. Helena; and he suggests chronological 
equivalence, as well as probable cultural interchange, 
with the Huff fortified site in North Dakota. 


nectedly, he 


Not unex- 


encounters chronological difficulties (for 


example, La Roche versus Huff and Thomas Riggs) in 
which treering dates and archaeological chronology are at 
ariance. His final assignment of Arzberger to the late 
15th century and a partial coexistence with an Oneota 
radition seems reasonable. That it is an early Arikara 
manifestation is an interesting possibility. 


That 


Spaulding’s interpretations and correlations is, of course, 


exception can and will be taken to many of 


be expected. As one example, I have some difficulty 
1 seeing the “specific, detailed, and unmistakable similar- 
ty of many Arzberger vessels to illustrated Oneota speci- 
in some doubt as to the validity of 


I am also 


mens 


attempting close comparisons between a series of pre- 
sumed 15th century remains and such comparatively late 
Yneota manifestations as Orr and Blue Earth. Other 


eaders will undoubtedly find additional debatable asser- 
ms. It should be borne in mind, of course, that Spaul- 
ling was threading his way through a difficult and com- 
plex period of Plains-Prairie prehistory during which there 
was evidently a great deal of movement of peoples and 
xtensive interplay of diverse cultures along this section 
t the Missouri. Moreover, the area 1s one 1n which the 


rucially important time factor is not yet adequately 


ntrolled. His basic conclusions, however, will probably 
stand. Arzberger is essentially a late prehistoric northern 
itpost of Central Plains culture standing at a busy cross- 


ads in both time and space. This, in turn, opens a series 
interesting problems. 
Strong pointed out long ago that Arzberger is the sort 


that 


wide a convenient link between the prehistoric Upper 


combination of early and late elements would 


Republican aspect and the later Lower Loup-historic 


Pawnee sequence. Since no similar transitional stage has 
et been found in Nebraska, it seems possible that the 
Central Plains were largely depopulated in late Upper 
Republican times with a shift of peoples to the Missouri, 
where the transformation into Arikara and Pawnee cul- 


This basic idea has been in the thinking 


Plains archaeologists for 15 


res took place. 
t Central 


Spaulding recognizes the possibility but he shows com- 


years or more 


mendable restraint in suggesting (1) that Arzberger and 


the parti 


tlar assemblage it represents may stand in an 
P 


“avuncular” rather than paternal relationship to Lower 
Loup; and (2) that there is still much we need to know 
about the area south and east of Arzberger, in South 
Dakota as well as in northeastern Nebraska. 


15th 


Spaulding clears the way fer a more realistic approach 


In settling on a century dating for Arzberger, 
than has been followed by some of his predecessors with 
respect to the presumed drought-induced population 
movements out of the Central Plains to the Missouri and 
then back to the Pawnee area. If this is actually what 
happened, the main exodus from the Nebraska plains 
must have well antedated the drought of 1539-64, for 
by this time the Pawnee were undoubtedly well estab- 
lished in the Platte-Loup drainage and their culture was 
of Lower Loup type, not that of the pre-White contact 
Upper Republican. 

Spaulding has done an outstanding job of reporting 
a highly significant excavation project. Where he may 
have fallen short, it points up the extremely scanty nature 
of our available knowledge of the details of prehistory in 
the area. On the whole, I think Spaulding has con- 
tributed penetrating insights into some of the broader 
problems of Plains prehistory, as well as into Plains- 
Prairie relationships. Workers in and around the Plains, 
whether they agree or disagree with his views and inter- 
certainly be referring to the Arzberger 


pretations, will 


report for a long time to come. It is perhaps timely to 
voice also the hope that the reporting of some of the 
other archaeological projects conducted in the Plains with 
relief labor will fall into equally sympathetic and com- 
petent hands. 

Watrpo R. Wepet 

U.S. National Museum 


Washington, D.C. 


Publica- 


Arqueologia y Etnolo- 


Arqueologia Indocubana. Jost ALvarez Conpt 
ciones de la Junta Nacional de 


gia, Havana, 1956 


329 pp., pls 


The 


by Josée Cosculluela (1922, La Prehistoria de Cuba), Fer- 


classic studies of prehistoric Cuban archaeology 
nando Ortiz (1922, Historia de la Arqueologia Cubana 
1935, Historia de la Arqueologia Indocubana), Harrington 
(1935, Cuba antes de Colon), and Herrera Fritot (1936, 
Culturas Aborigenes de las Antillas) have long been in- 
sufficient as general coverages of the field. A considerable 
number of important new data have been gathered in 
the ensuing years, with consequent reinterpretations. In 
approaching Alvarez’ volume the reader should, therefore, 
remember that it is the first and only survey of prehistoric 
written for a Spanish public by a 


Cuban archaeology 


native Cuban archaeologist in many years. For this single 
reason the book is a noteworthy attempt to fill a too-long 
vacant gap, and it should be appraised in that light. 
The author is by profession a teacher in the field of 
natural sciences at the Institute of Secondary Education 
in Santa Clara, Cuba. Archaeology, though apparently an 
abiding interest sten from 


aming early days, is a second 


profession to him. We should not refer to Alvarez’ inter- 


est as a hobby, for it is obviously more serious and meticu- 


nell 
I lp 
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lous than that, but, in the academic sense we are used 


to in this country, the author is not a career archaeologist. 

Bearing these 2 facts in mind it is both possible and 
mandatory to make a double evaluation of the book. The 
first evaluation, limited to professionals in the United 
States, is made solely to inform the potential reader of 
the contents and of the approach which Alvarez uses. 


The second evaluation — actually the only valid one in 


terms of the purpose for which the book was written — 
oncerns the value of the volume to Cuban and Latin 
American readers, particularly the value to the man in 
the tre 

The professional reader in this country will, frankly, 
not be impressed by Alvarez’ treatment of his subject 


overly brief, vague in his terminology, and 


presents neither a coherent temporal nor spatial picture 
of pre-( mbian Cuban cultures. Furthermore, his defi 
nition of specimens, particularly ceramic ones, is not as 
clear or rderly as American professionals would de 
sire. TI xcellently photographed and reproduced spe 
mens from tl Museo Montané of the University of 
Hava n identified, in most instances, by style, 
tleur ifiliation, provenience, or catalo imber. Most 
quotatior re not adequately document for the inte 
ested reader, nor does the volume contain a bit yrapn 
The archaeologist who is not conversant with the Antil 
ea vill, it is true, get a brief bird iew of 
prehist Cul but the picture w een arbled 
Fina e terminolog ised t les ite ti rchaeolog 
t s not that normally used by American 
spe ts in the field. This latter point w present little 
trouble tl rea specialist, but it will simy id to the 
ynf f the archaeologist wishing troduce hin 
self t he region and then add further readings from 
Englist irces. The American professional should re 
meml wever, that SINCE the vol me was IT t pr 
marily written for his benefit, these crticisms have | 
Arqueologia Indocubana is intended f both profe 
i the general reading publ fl Amer 
espe Iw for Cuban reading publ The Cubar profes 
nal will find that Alvarez’ terminolog les t i 
irge W that | ally is irrent use, though | wil 
probabl bject to the overly brief and non to I s 
prese t f the archaeological data. On the other 
hand tl mplicity of the language, the profuseness of 
he illustrations, and the didactic apppr h should pr 
both interest nd valuable to the general Cuban reader, 
for th pect of Cuban history has been sadly negle 
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in popular published sources. In this latter sense the bool 


is a most welcome addition to Antillean literature ar 
serves an eminently utilitarian purpose, though it cann 
replace the works of Cosculluela, Ortiz, Harrington, ar 
Herrera Fritot 

In the first section (pp. 25-172) Alvarez gives a rathe 
well-written summary of historical sources on Cub 
archaeological cultures from the writings of Las Casas t 


the present, a brief list of museum and private collectior 


in Cuba and abroad, and a detailed biographical listing 


of the important workers in Cuban archaeology preset 
and past, native and foreign. This section will be of inter 
est to most readers. The remainder of the volume (pp 
173-329) is devoted to chapters on the ethnography of th 
3 major cultural groups and the varieties of artifacts typ 


fying each group, wtih illustrations. It is this latter sect 


that raised the adverse criticisms made earlier, and it 


these chapters that will make the professional in th 

untry use the volume with extreme caution as a refe 
ence le 

Specificall Alvarez uses the lassification of Cruar 
hatabey, Ciboney, and Taino for the prehistoric Cub 
tltures, usually orresponding t the terms Cuibon 
Sub-Tain ind Taino respe tively s used in recent liter 
ature in the United States. This confusing difference 
terminology is unfortunate both in itself and in the f 
that some sites which we would consider Ciboney (tl 
s, Cuban Guanahatabey) are considered by Alvarez 
thers as Sub-Taino (that is, Ciboney) t wi 
perhaps have been clearer for the American professi 
f the terms arrived at during the roundtable meeting 
Caribbe archaeologists in Havan September, 195 
had been used that is, Cultural Complex | (Shell), ‘ 


tural Complex Il (Stone), and Cultural ( 
(Pottery). The 


now how he 


ymplex 


ithor coul then have let the rea 


was placing the Guanahatabey, Cibone 


und Taino in reference to these 3 complexes. The re 
tionship is not very clear in the volume and seems 
basic importance to professionals as well as t er 
puolh 

Reyar jles these A ork, treate 
yrefull weicome Id A bler 
popularizat und systematic stud t will be of 
primarily t he Cuban publ h s needed m 
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NOTES AND NEWS 


Eptrep BY CLEMENT W. MEIGHAN 


GENERAI 


One measure of the growth of scientific archaeology 


the New World may be seen in the number of publica- 
ns appearing each year. The very rapid expansion of 


naecolowic al reporting can be seen ¢ learly in the increas- 


f compiling “Some Recent Publications” which 


urs in this number. This annual compilation is made 


he assistant editors who also prepare Notes and News 

brief history of “Some Recent Publications” is 
priate here. In Volume 1 of this journal, only 
blications in American archaeology were reported 
se f course, are in addition to what appeared 
AMERICAN ANTIQUITY itself). The number of annual 


1942, when there was 
igh World War 


another big increase to 


ns remained small until 


nsiderable jump which persisted thri 


Following the war, there was 


present level, which has listed more than 400 titles 


since 1948. This year’s total of 695 titles is the 

time high 
These figures represent a better than 10-fold increase 
logical titles in only 12 years, a remarkable 
n view of the continuing small number of profes- 
rchaeologists in the New World. Considering 
thousand or so scholars have been pub 
results at the rate of more than one paper 
f he past 1C years, perhaps the oft-heard lamen 
bout slow publication is not entirely justified. At 


haeologists are probably as good at reporting 

rch as scholars in other disciplines 
Along with increase in publication has gone a corres 
j lificulty in keeping up with the research results 
field of interest. In the early volumes of this 
I editors could list all the publications 
egion out of their heads. Today, these editors 
r nsiderable effort to maintaini bibli- 
I n so, th ccasionally miss articles of some 
f \ few of the titles reported this time date 
k as far as 1953, and they are just now getting reported 


r pages. Members 
ng of their 


ts ft their 


of the S.A.A. can 


efforts by 


ensure prompt 


own research sending titles or 


assistant editor. Since many papers are 


local journals that may not 


come 


n of the reg editors, such cooperation 


become almost essential if our annual bibliography 
t mplete 
ARCTIC 


following are delayed reports of 1956 fieldwork 


Gordon H. Marsh, of the | 


onnatssance trips 


niversity of Alaska, 


ALASKA 


lucted 2 brief rex The first was an 


estigation of a gravel spit at Alexandrovsk on English 

near the mouth of Cook Inlet, where the proposed 
ding of an airstrip threatened to destroy a site. His 
ve vealed a row of rectangular house pits which 
pear mark a relatively brief period of postcontact 
ttlement. Possibly older portions of the site will not 


be disturbed by the airstrip, and may be returned to later 
Marsh’s other 


Manley Hot Springs on the Lower Tanana River. 


in the vicinity of 
A de- 


posit of animal bones here, some of them representing an 


survey was carried out 


extinct form of bison, was test-pitted, but no signs of 
human occupation were detected 

john M 
on the west bank of Contact Creek, high up in 
Anaktuvuk Pass in the Brooks Range 


sisted of 


Campbell, of Yale University, discovered a 
new site 
The site area con 


several concentrations of artifacts along a quarter 


mile stretch of the creek, and unstratified material was 
recovered from the uppermost 12 inches of soil cover 
4 single hearth was the only unusual feature noted 


The most characteristic artifact type is a large, lanceolate 
or blade, 


vase and show fine parallel, oblique flaking on 


projectile point 
} 


most examples of which have a 
onvex 


one or both surfaces. Quite large end scrapers are also 


numerous in his collection. Aside from these, Campbell 


comments on the extraordinary number of large chert 


spalls found at the site. There was no trace at all of pot- 


id or polished stone, slate, microliths, or poly 


hedral cores. Thus far, the material in general does not 


seem to fit any of the complexes which have been de 


scribed for the American Arctic 


June through 


August ‘of 
Museum of 
McNutt, Mu 


Michigan, worked 


SOUTHAMPTON ISLAND. From 
1956, William 
Human History, together with Charles H 
f Anthropology, | 
Point for the purpose of completing the pro- 
Collins dur- 


The previous concentration had been 


Taylor, of the Canadian 


niversity of 


gram begun and directed there by Henry B 


1 1955 


and proto-Dorset sites in the area, so the 1956 


seas was devoted primarily to the village site where 
the last of the Sadlermiut Eskimos died in 1903. In addi- 
ion to the lection of artifacts and human skeletal 
material, a specific study was made of Sadlermiut archi- 


tecture as exemplified in the 90 house ruins in the site 


These are characterized by ground-level floors, storage 


alcoves which flank the entrance passage, as well as 


iniquely massive nstruction of walls and interior stor- 


ie ympartments. Sadlermiut cultural origins are still 


a matter of question, but, most recently, Collins has sug 


veste tt t here was initially a Dorset culture whi h was 
te ‘ by heavy Thule influences 
The followi projects are on the Arctic docket for 


the summer of 1957 


John M. Campbell, supported by a grant from the 
Arctic Institute of North America, will return for 
months of excavation and further reconnaissance at the 


Alaska 


Macpherson plan to be 


Contact Creek site in Anaktuvuk Pass, 

Tr. H. Manning and A. H 
working on King William Island and Adelaide Peninsula 
They will 


for the Canadian Museum of Natural History. 


| 
h 
ant 
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be interested mainly in birds and mammals, but will also 

carry out exploratory archaeology as the occasion arises 
Jorgen Meldgaard, of the Danish National 

to Pond 


hopes also to 


Museum, 


goes Inlet, northern Baffin Island, in July, and 
revisit Igloolik, on Melville Peninsula, in 
order to supplement his 1954 operation there with new 
lata 


William 


ruins that have been reported at Payne Lake in the in- 


Taylor expects to investigate some house 
terior of Ungava Peninsula. He will survey the immediate 
area, and if time permits he also plans to reconnoiter 
portions of the west coast of Ungava Bay 

Richard S. MacNeish, of the 


Human History, will be operating in the southern Yukon 


Canadian Museum of 


Territory, in the area between Whitehorse and Dawson 
He will be assisted in the field by 
attending the University of Michigan, 
and Reginald Hamel 


2 Canadian students 


Mark Molot 


now 


Assembled by E_mer Harp, Jr 


WEST COAST AND GREAT BASIN 


BarrisH CotumsBia. Under the direction of Charles 


Borden, and supported by funds from the University of 


British Columbia Committee on Research, students of an 


anthropology class on British Columbia prehistory and 
members of the University Archaeology Club have been 
engaged since October, 1956, in excavating the accumu 


lated house floor deposits inside one of the 2 remaining 
old houses of a recent Coast Salish village on the Mus- 
queam Indian Reserve, Vancouver, B.C. The total depth 


of the deposit is more than 52 feet, the uppermost 12 t 


The 


adding signi 


being within the historic horizon finds 


(more than 10 artifacts per cubic yard) are 
the Fraser 


ficantly 
Delta 


our knowledge of the late period in 


equence 


WASHINGTON 


on the 


Excavations in the Ice Harbor Reservoir 
i by Richard 


of the State College of Washington under 


lower Snake River are being conducte 
D. Daugherty 
a grant from the National Park Service. The area is one 


f considerable interest from the standpoint of determin 


lrural 
Cuitural 


relationships between the prehist ric inhabi 
tants of the Columbia and Snake River valleys 
Douglas Osborne of the University of Washington 


[ Yalles 


agree- 


announces that field work will continue in The 
Reservoir area until the flooding takes place An 
ment with the Oregon Archaeological Society will permit 


akemay Mound 


of interested Portland and Vancouver people have 


excavations to continue at the 


leveloped a technique for taking casts of petroglyphs, 


of Wash- 


taking impressions of the more spectacular 


und assisted by Robert Butler of the University 


ington, are 


petroglyphs before these are inundated by the rising 


waters. Students in physical anthropology, under the 


direction of Frederick Hulse, are studying the skeletal 


material from The Dalles excavations 
The Chinook tribe has requested that a student archae- 
ologist be assigned to their area where they will support 


excavations 
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The National Park Service reports that Public Urtilin 
District No. 
$40,000 


excavations in the Priest Rapids and Wanapum reservoir 


of Grant County, Washington, will spend 
over the next 3 years to support archaeologic; 
areas on the Columbia River 

With the assistance of students from Western Wash 
ington College of Education, Herbert C. Taylor, Jr. w 
Skagit 
Ross Lake, and Lake Chelan areas of northern Washing 


Taylor 


spending part of the summer in ex 


conduct an archaeological survey of the upper 


ton late in August and Angelo Anastasio ar 


cavating a stratified 


midden, probably a Semiahmoo site, on the south c 
Gulf of Georgia 
Orecon. Continuing work begun last summer, a fie 
party from the University of Oregon is spending the sum 
mer excavating in the Tillamook area under the directior 
of Luther Cressman 

Cressman announces that the 


report on the excay 


tions carried out in The Dalles Reservoir, on the Oregor 
side of the river, is being prepared for publication ar 
should be the fall. Plans 


the publication of the results of the various field projects 


ready for the press in call for 


arried on from 1952-56, in a single monograph rathe 


than in series of papers scattered through differer 
journals. It is felt that this will give a more significa 
picture of the cultural developments in the area at 


facilitate use of the results by interested persons 


Under the direction of Roy L. Carlson, Curator, d 


Klamath County Museum plans t onduct excavati 


1 Site on 


Lower Klamath Lake this summer 


R. F. Heizer 


Archaeological Survey has 


CALIFORNIA reports that the Universit 


of California completed 


short reconnaissance of an area in the foothills of t 


Northern Sierra Nevada. The purpose of the survey w 


to locate sites from which evidence 


of proto-Maidu o« 


patio might be recovered, with the ultimate goa 


determining, if possible, relationships between the pr 


historic people of this area and those wh u 


Yana 


1 Series « 


occupied 


territory to the northwest. Several open sites 


f dry-deposit rock shelters were recorded; enougl 
archaeok 


il material may be expected from the excav 


tion of the latter firm foundation for cor 
regions. A report by M. A 
overed in 1956 from Payne's Cav 


This 


Baumhoff fron 


to provide 


parison of the 2 Baumh 
inalyzng material re 


mn Yana 


ments findings 


territory, 1S NOW In press report suppl 


nearby 


of foothill Yana ar 


made by 


Cave, thus adding to our knowledge 
perhaps Maidu prehistory 

A survey of the Prosser Creek and Stampede Valle 
districts, north of Lake Tahoe in California, is planned for 
summer of 1957. Work will be done in « 


National Park Service 


the late opera 


sf eh 


tion with the The results 


survey will be integrated with information already 


tained regarding the Martis complex of the region. Af 
sites recommended for excavation will be reported to the 
Park Service, in anticipation of proposed destruction 


inundation by Federal dam projects. Several sites in the 


Trinity River power project region are scheduled for 


the University of California, Berkeley, 


excavation by 


Hig 
in) 


1, 19578 
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the 


Francisco State College. The sites were surveyed by A. E. 


cooperation with National Park Service and San 


Treganza in 1952, in connection with the River Basin 
program of salvage archaeology. 


A. B 


, continuing project involving a resurvey of some of the 


Elsasser and E. Contreras have been engaged in 
more specticular petroglyphs of California. Pictographs 
f Tulare County have been chosen as those most in need 
complete recording by color photography and scale 
irawings before the originals are destroyed or irreparably 
J. Werlhof and J. Vierhus of the Cali- 


fornia School of Fine Arts, San Francisco, have been co- 


slrered by vandals. 


erating in the project 
M 


been acting successively as E 


A. Baumhoff, G. L. Grosscup, and R. J. Squier have 
H. Harriman Fund research 
The 


purpose of the assistantships has been to put on record 


yssistants at the University of California, Berkeley. 


the unpublished ethnogeographic work of C. Hart Mer- 
riam, by means of organizing part of the Merriam collec- 
tion of manuscripts, maps, and notes, and at the same 
time relating them to the work of other ethnographers or 
rchaeologists in certain selected regions. Results have 


valuable of 


hitherto 


proved in the clarification problems con- 


erning doubtful geographical borders and in 


providing stimulus for more exact location of recorded 


ind unrecorded 


Nevada 


archaeological sites in California and 

Students of Sacramento State College have been en- 
gaged in salvage excavations in the Monticello Reservoir 
rea west of Winters, California, under contract with the 
National Park 


College Foundation, with Richard Reeve, Brigham Ar- 


Service through the Sacramento State 


wld, and Norman Wilson in charge. Sacramento State 
College will include an archaeological field school in the 
High Sierras, north of Lake Tahoe, as part of the summer 
curriculum. 


session 


A class of 15 students from the University of Southern 


California will carry on investigations of several 


sites at 
Cameo Cove near Laguna Beach. Some preliminary work 
was done here last summer by the University of Southern 
California. The sites are in a location soon to be devel 
ped for 


Alice 


Anthropology, 


a housing subdivision 


collaborator with the of 


of 
resumed her field work in Death Valley 


Hunt, Department 


University Southern California, has 


Her work during 


ast winter was mostly on gravel terraces overlooking 


Death Valley (sea level to 1500 feet altitude). Of greatest 


nterest was her discovery of habitation 


(possibly 3) 
sites with Lake Mohave type projectile points and accom- 
0] 
authentic evidences of human occupation yet discovered 
n Death \ alley 


John C. Tyler, formerly with the Museum of Anthro- 


ying t assemblages. These represent the earliest 


pology, University California at Berkeley, has joined 


ot 
the staff of the Department of Geology and Anthropology 


the Barbara Museum of Natural History as 


Santa 
Preparator 
Uran. James H. Gunnerson spent the winter months 


writing a report of his last 2 seasons of work in the Fre- 
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mont area. His study includes extensive microscopic 
analysis of pottery carried on during the past 15 months. 

The department at Utah is much encouraged by the 
growth of the 
This organization has published 2 volumes (of 4 numbers 
each) of a newsletter, Utah Archeology, in 1955 and 1956, 


at department expense. 


Utah Statewide Archeological Society. 


This support was withdrawn as 
of December 1956 and a membership charge initiated. 
Interest was sufficient that by March 1957 membership 
more than 50. One local chapter at Moab has 
been organized, and it is hoped that continuing growth 


totaled 


can be reported. 


NaTIONAL Park Service. Paul Schumacher, National 
Park Service Archeologist, resumed excavations at Fort 
Clatsop during the spring. Of particular importance was 
a more definite determination of the location of the Lewis 
and Clark fort used during the winter of 1805-06. 
Flooding in the Monticello Reservoir, brought on by 
heavy winter rains, caused difficulty in salvaging the re- 
archaeological sites. 


maining Sacramento State College 


and the National Park Service are cooperating in the 


the of 
Richard N. Reeve of Sacramento State College. Working 


excavation program which is under direction 
nearly every weekend during the winter and spring, 3 
sites were excavated and 2 more were tested. 

The 
National Park, is doing an intensive study of the City of 


Park. 


is under the direction of Kenneth P. Emory. 


Bishop Museum, under contract with Hawaii 


Refuge National Historic The archaeological work 
Botanical, 
ethnological, physical geographic, historical, and marine 
reef and shore fauna studies are being carried on in con- 


junction with the project 


Asembled by RicHarp D. DauGHERTY 


SOUTHWEST 


ARIZONA. An announcement of the recent opening of 
of 


tories is furnished by Terah L. Smiley. 


the new | Labora- 


The laboratories 


are housed in buildings originally constructed and used 


niversity Arizona Geochronology 


by the Desert Laboratory of the Carnegie Institution of 
Washington. They have been made available to the Uni- 
versity through the cooperation of the Rocky Mountain 
Range and Forest Experiment Station, U.S. Department 
of Agriculture. Financial assistance for the purchase of 


equipment was made possible through the Rockefeller 


Foundation. A new pollen analysis laboratory and a 
vertebrate paleontology laboratory are located in the 
buildings. A geochemistry laboratory and a radioactive 


An 
academic program in geochronology has been established 
A Master 


of Science degree and a minor subject for doctoral candi- 


dating laboratory are planned for the near future. 
within the Graduate College of the University. 


dates in related fields is now offered to qualified students. 


Interested persons may obtain information from the 


Director, Geochronology Laboratories, or the Graduate 
College, University of Arizona, Tucson. 

William Wasley has prepared an 8-page description of 
The of 


Survey the Arizona State Mu- 


Archaeological 


Wast 
Ir. w 
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grid for Arizona 


It contains a map with the survey 


und adjacent areas superimposed, a reproduction of the 
sit urd form, an explanation of the method of site 
lesignation, and a description of the storage of survey 


ypies are available for distribution to inter- 


es tudents and professionals from Wasley at the 
Arizona State Museum, Tucson 
Raymor Thompson is directing the University of 


unnual archaeological field school at Point 
irlos Indian Reservati 


Amerind Foundation 


reports that the 


t the excavation of the Reeve Ruin, near 
R i that the report or } ex vat s being 
prey ( tl field part lirected by Rex Gerald 


lefine a western immigration into the 


al I if river V alley which occurre id Iring the Oot m 
I Pe 1 (AD 13 17 Th ntrusion 1s 
K imb f site units whict xtend as fa 
( scahe the Sa Ped / nave Sr 

bterranean kiv Gila-T hron 
thern litt mt Puet 
tter wre diag tl part 

' f th people | the 


National Park Se ne 
eruptis cee Suns ( ‘ Natior 
M Several pit house fed | 
, hibits for the publ 


MM f Natural Hist hae 
vork in the ar f the ( 
betwe Showlow and Springer \ np head 
rt } be established at Ver 4 


( s being char fr ministrat 
‘ te il headquart De s regar 
I rganization are not availat this time, t 
k hat the archaeological t aborator 
: ’ part of the stabilization unit will be locate 
The majority of the personne! st 1 ther 
‘ wher areas in the Nat k Se 
I s Pe Conference is sche ‘ be he 
\ Park Serv faciliti Glot \ugus 
N x I k C. Hibben h c ‘ sites 


\ W spe! t Pott M ir | 
N Mex The itstandu te f this 

ve f 4+ kivas witl markabl nt 

int Tw se kivas | e excavate 

interes } t Ww 
New M hird seasor nan sit¢ 

New Mex The | t » 
Clovis Flut Classic Folsom, Pinto, and possibly some 
the pes materia This season’s excavations will 
nce te on working out and relationships 
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of the various kinds of materials. Additional excavatioy 


n the Gallina area will be carried on at a site on 


With the com 


ated that th 


western periphery near Starve Out Ridge 


pletion of this excavation it is contemp 
final report on the Gallina area will be possible 

Numerous activities are reported from Sant 
Agnes Sims, of the Museum of Ne 
Mexico, are working on 


Kuaua (Am 


murals, with view to reproducing the layers of paintit 


Bertha Dutton and 
publication of 
Antigo. Vol. 13, No. 3, pp. 218-23, 1948 


ong with text figures and brief notes. The Senior ( 
will be directed f 
Bertha Duttor Stewart Peckhan 


New Mexico’s I Jepar 


archaeological mobil 


the Ilth year by 


me! f Highw Salvage Arcl logy, have excavate 
6 sites various highwa struction projects. Th 
clude small Tularosa phase site ne Reserve; a p 


tion of a historic Zuni site near Ramah White Mour 
f Albuquerque, and 3 sit 


nortnwes 
Th tt sites represent Itural se jue 
nging from alx an. 850+ nesined't 
pithouse i surf masonry walled structures 
al College, Lubbock, is planning 
stor hacological rese 
Fre We lorf will he its 
t prin fort will be ex v 
Army f ed | miles s 
pl ted s th t will ser field scl | he Tele] r 
rut s event t 
COLORA los WH | cit ¢ 
rado Museum, w tir t at the Ye 
Jacket s n southwestern ( j The Univers 
lorad | ict ng itor has develo 
the 1 ru ng samy s f libratio purp 
NORTHI Met XK tr er 
f California, has recorded 5 Naecological § 
s t entral Chih I tr Durang Me 
nd plans t ontinue ni nt the middle 
he sur Wt mplete res¢ h sh | 
leas S hwestern-M ynnections 
ent Me 
Upper Cororapo River Pros Several inst 
issist salv archaeology projects ir nnect 
with tl Upper ( vrado Rive re nation progr 


Mex ontract is pendi vith the Universit 
Utal The Museum of Northe \ will su 
Gene Foste wl mplete tr sun 
ussociate of the museum, and D 
Bretern Curat Anthropolog will work that pm 
tior f Navajo Canyon whicl to be flooded by water 
mpounded behind the Glen Canyon dam. I he | 


summer the museum plans to have a party in the lowe 


San Juar, which also will be by the Glen Canye 


} 
ke 
jal 
g 
7 
S 
mparable tin per j 
m of Northern Ar ner 
| \iartir na hr Rir 
Natior Monuments headquarter 
Nation Park Serv } ntracts with the 
f New Mes held s¢ sumMMer! iT Norther Ar tl Museum N 
| 
ak 


ke. The Museum of New Mexico has started a survey 
f the construction area of the Navajo Dam on the San 
ian River north of Blanco, New Mexico 


f Utah has carried out preliminary negotiations for a 


The University 
ntract recover data from the Glen Canyon-Flaming 
wee reservoirs. 

H. Lister 
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PLAINS 


ArperTA. At the Glenbow Foundation in Calgary, Jack 
Herbert has been appointed Executive Director suc- 
j Douglas Leechman who has retired. The Glen- 


iquarters at Hull House is being made over to 
vide adequate facilities for historical, archaeological, 
related research. Richard G. Forbis joined the staff 


Archaeologist on May 1 and will spend the year exam- 


ng collections, surveying sites, and in general continu- 
g on a full-time basis the work done under Glenbow 
spices during the past 2 summers by Wormington, 
{ulloy, and Davis 

DASKAT HEWAN Archaeological activity 18 increasing 


Saskatchewan. The first major report on an excavation 


the province, Wettlaufer’s report on the Mortlach site, 


ppeared rec ently. R. W. Nero, Assistant Director of the 


Natural History 


rt of the Conservation Branch of the Department of 


Saskatchewan Museum of 


in Regina (a 
h 

Natural Resources), reports that the museum plans to 

rease its archaeological program. Storage facilities and 

and ethnology are currently 


1957 


tudy room for archaeology 


ng set up. In the summer of survey will be 


OnE a 15-mile stretch of the valley 


of Long Creek 
southeastern Saskatchewan, which will be flooded fol 
1958. If 

Mear 


general 


th 


he erection of a dam in the summer of 


gnificant site is found, excavation is planned 


while, examination and recording of sites as a 


tivity is being increased. The museum expects shortly 
publish the results of a small test excavation made in 

446 in a hearth site 11 feet deep in a river bank in 
theastern Saskatchewan 


Nortu Dakota. At the State Historical Society in Bis 


urck a report on the 1954 excavations at Kipp’s Post, 
trading post occupied about 1826-30, is expected to be 
iblished this year. Also soon to appear is the report on 

1955 work at the Paul Brave site, 32SI4, an “Archaic 
Mandan” site similar to the Thomas Riggs site in central 
Dakota, but different enough to preclude assign 
same ftocus The 1956 work 


ent to the report on the 


tthe Demery site, 39CO1, is in preparation. This is the 
rthernmost site known to have straight-rimmed pottery 
with h 


liffers from similar sites farther south in certain impor- 


rizontally incised rims (“Category B”), and it 


respects. The 4 houses excavated at Demery are 


rcular and have 4 center posts, but a. total absence of 
vall postholes implies a method of roofing the housees 
tite different from that used in the circular earth lodges 
Arikara and Mandan. 
relationships with sites of the La Roche and other South 


Dakota 


f the historic Ceramics indicate 


omplexes, as well as showing some local deriva- 
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tion from “Archaic Mandan.” There are no trade goods, 
and the site is estimated to date from about a.p. 1550 to 
1650. 

W. Raymond Wood left the Historical Society staff in 
March to take a position with the University of Missouri, 
and Alan R. Woolworth is planning to leave about May 1. 
Accordingly, plans for future field work by the Historical 


Society are indefinite. 


Soutu Dakota. The big effort on the plains, this year 
as in past years, is on the mainstem of the Missouri, where 
the Oahe Reservoir area and, immediately downstream, 
the Big Bend Reservoir area constitute the only section 
of the Middle Missouri where there is still time for sal- 
Oahe, 4 field 
office of the Smithsonian Institution-River Basin Surveys 
will be at work. Waldo R. 
Black Widow site near the Fort Bennet area in Stanley 
County, Robert | 


the Sully site in Sully 


vage work. In parties from the Lincoln 


Wedel will excavate at the 
and will test nearby sites. . Stephenson 
will put in a second season at 


County. Two other parties will be testing and mapping 


sites on both sides of the river in the Oahe area. Also in 
Oahe will be a field party sponsored jointly by the Uni- 
versity of South Dakota Museum, the South Dakota 


Archeological Commission, and the National Park Serv- 
ice. This party, under Wesley R. Hurt, will work at the 
Rosa site in Potter County, a large historic site with many 


metal artifacts. It may be one of the villages visited by 


Lewis and Clark above the Arikara village at the mouth 
of the Cheyenne 

In the Big Bend Reservoir, the Smithsonian expects to 
have 4 field parties at work. G. Hubert Smith will carry 
on test excavations south of Pierre at the historic sites of 
Bouis-Defiance as well as at 39- 


Fort George and Fort 


HU15, an unusual historic site of unknown affiliation. 
Warren W. Caldwell will be working at a village site and 
burial mound on the west bank near Fort Thompson 
Robert W. Neuman will be working in 3 La Roche-like 
sites on the east bank near Fort Thompson. Harold 


Huscher is expected to be test-excavating and mapping 
about 14 different sites between Fort Thompson and the 
Big Bend 


Oldemar Blasi, Professor of Geography and History, 


Colégio Estadual, Curitiba, Parana, Brazil, has received 


a grant from the State Department to study Plains 
irchaeology for 8 months at the University of South 
Dakota Museum 

Wyominc. David Gebhard of the Roswell, New Mexi- 


co, Museum will again take a field party into western and 
Wyoming, 
W estern 


Lake in the 


southwestern under 


Museum and the 


the sponsorship of the 
Foundation, Inc. Work at 
Wind Valley will be 


continued, and a survey will be made of the Sweetwater 


Torrey upper River 


Rocks and Rattlesnake Mountain. The latter survey will 
be looking for evidences of the extension of Northwestern 
Plains Middle horizon cultures into the more southern 


areas of the state 


Kansas. During May and June a Smithsonian I[nstitu- 


tion-River Basin Surveys field party worked in the Tor- 


i 
f N 

wat 
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onto Reservoir area of southeastern Kansas, following pre- 
liminary work last fall by Alfred Johnson. 

Roscoe Wilmeth, formerly at the University of South 
Dakota 
Hist ric al 


of January 


Museum, joined the staff of the Kansas State 


Society as Assistant Museum Director at the 


end He reports that the Museum, while pri- 


marily oriented toward history, hopes to get an archae- 


ological program launched before long 


OxtaHoma. Robert E. Bell reports that this summer 
he will be taking out the eighth summer field session in 
of Oklahoma 
not complete at this writing, but the field school will be 
loing salvage Oola 
Keystone 


inknown archaeologically 


the Oklahoma 


archaeology for the University Plans are 


work probably in the gah and/or 


Reservoir areas, both of which are relativel 


James B. Shaeffer, Director of 
has sur 


March 


with salvage operations near Muskogee 


Archaeological Salvage Project, 


veyed a number of highway projects, and in early 


was cupied 


Texas. The main field work of the University of Texas 


is currently in the Caddoan area of East Texas, part o 


the Southeast rather than the Plains. However, the Uni- 


versity’s summer field course in archaeology will be work 
I 


Austin, 


work in 


ing in central Texas, in and around under 


Mott Davis, and reservoir survey central Texas 


is also being contemplated 


Assembled by E. Morr Davts 


NORTHERN MISSISSIPPI VALLEY 


Ittinois. Encouraging progress is reported by the Illi- 


nois Archaeological Survey; Elaine Bluhm has been com 


piling and coordinating site data, with the cooperation o 


many institutions and individuals. The Survey is housed 


Illinois State 


ollaborat 


at the University of Illinois, and both the 


Museum and Southern Illinois University are 


ing on the project. The Highway Salvage Program spor 
sored by the Survey is rapidly developing to a point of 
critical urgency. The state plans to spend more than 2 


million dollars on construction this year, 


goes through known site areas 


The highway department 


is cooperating fully and excavation will soon begin, as 
far as funds permit 
For the first summer in several years the Universit 


of Illinois will not have a summer dig, but plans are 


already being made for work in the Southwest next sum 
mer in cooperation with the Museum of Northern Ar 
zon 


The Midwestern Archaeological Conference held last 
fail at Urbana was so successful that a second conference 


held Beloit. A 


n brief outline of one of the discussions involv- 


is to be next fall at report of the fall 
meeting, 


ing general culture Stages 1n this area, and an announce 


ment of the next meeting have been distributed 
Missourt. The salvage program in the Table Rock 
Reservoir area is being continued this season, the final 


opportunity for work in this area since the dam is nearing 


completion and the water will begin to rise this fall 


are now working in the area, one under 


Two field parties 
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the other of Richar 


the direction of Carl H. Chapman, 
A. Marshall. 


A new dam, to be built on the Pomme de Terre Rive; j 


will require the transfer of the salvage operations to th 
new reservoir area. As a preliminary step, W. Raymon 
YX ood, added to 


Missouri as an 


recently the staff of the University 
Archaeological Resear 


When the Table Rx 


salvage is completed he will be joined by a field 


Associate in 


has begun a survey of the area 
crew 
excavation and additional testing of the most significar 
sites 


Table Rock 


been completed, Marshall will concentrate on the archa 


In the fall, when the work in the area h 


ological survey of areas slated for 


This 


being initiated by 


highway constructi 


is part of the over-all program of highway salva 


the University of Missouri in cooper 
tion with the Missouri Highway Department 

|. Mett Shippee conducted an archaeological surve 
of Laclede (¢ central Missouri and resume 
1 Callaway County. Char 
being analyzed by th 


Michig 


orrelating 


ounty in south 


excavation of Research Cave ir 


oal samples from this site, now 


Radiocarbon Laboratory at the University of 


should be of considerable value in the sit 
with Graham Cave 


The Field 


at the University 


A rchae 


of Missouri will again be held 


Eleventh Session in Midwestern 


ology 


Ste. Genevieve County, on 


the Mississippi River about 6 


south of St 


sites will 


of Mississipp 


miles Louis. Several salt pan 


in addition to 


und Woodland village 


excavated extensive resting 


sites in the area 


17 to August 1( 
Archaeologic 
of Glenn A. Black 


tion and study will be carried on at the 


INDIANA. From June Indiana Unive 


sity will conduct its Field School, und 


the lirection As in the past, excay 
Angel Mour 
site, with support fron the Indiar 


Assembled | 


NORTHEAST 


George E. Jackson, Corresponding Sect 
Archaeological 
March 13, 


Archaeological Board, the 


Society of Delaware, repor 


that, “On 1955, under the sponsorship of th 


A rchaeologix Ass 


Archaeological Society of 


Delaware 
Delaware m 
With t 


nd housing projects 


ciation and the 


© discuss a site survey of statewide scope 


rapid development of industri 


Delaware, it is felt rtant these sit 


withe 


that it is imp that 


be mapped and described for future 
The Societ 


County and part of Kent County 


reference 
of New Cast 


The Sussex Associati 


delay is to conduct a survey 


will cover the remainder of Kent County and all 
Sussex County. The Sussex Association has virtua 
completed their portion of the survey. Completed 
ports of these surveys will be sent to the state archive 


New The New 


to recheck the sites of the Delaware River drainage are 


JERSEY Jersey State 


in June, bringing data up to date for the flood contr 


work. Ronald J. Mason will direct this work 


Museum planneé 


rom 


heir 

57 

— 

| 

| 


Richar 
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to th 
aymon 
*Tsity 

esearch 
le Re 
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Ssurve 
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ese site 


with 
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virtua 


eted re 
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planne< 


lage 


1 contr 


are: 


New York. The New York State Museum and Science 
Service will inaugurate an intensive 2 or 3 year study of 
the development of aboriginal settlement patterns and 
their socio-economic correlates in the Northeast during 
1957. Work was to begin on July 1 on an early prehistoric 
Mohawk Iroquois village site in the middle Mohawk 
Valley, with a of of 


William A. Ritchie, who has received an $8800 grant-in- 


party seven under the direction 
id for this project from the National Science Foundation. 


Alfred K. 


the Rox hester 


Guthe and Marian E. White will continue 


Museum’s investigation of the Morrow 


site, near Honeoye, New York. This multicomponent 
te, to be destroyed by a building development, has 
lready yielded information regarding a Point Peninsula 2 


Middle Woodland I) cemetery. The nature of the Late 
Woodland and Historic components will be explored this 
summer with the aid of the Lewis H. Morgan Chapter 
f the New York State Archaeological Association. 

In the Greater New York City area, Julius Lopez re- 
ports that the third season’s work on the Pelham Boulder 
te, Bronx County, is underway. The 1957 program also 
vcludes the photographing and study of museum mate- 
als from the coast and collections presently on loan 
Trowbridge and George Younkheere (Schurz 


Roy Pond Kings 


wunty) and Ralph Solecki’s collections including key 


rom Harry 


site material), Latham (Ryder's 


site, 


ymponent materials of the North Beach and Clearview 


ci, Windsor aspect. Participating in these activities 
vill be Stanley Wisniewski, Timothy O'Leary, Julius 
Kiosi, Edward Kaeser, and Leonard Cohan, The need 


r such correlative efforts is becoming increasingly 


ap- 
arent in New York State and vicinity due to the quan- 
y of materials already above the ground but not always 


known by all workers in the field. 


PENNSYLVANIA. During February, 1957, several mem- 


ers of the Lower Susquehanna Chapter of the Society for 


Pennsylvania Archaeology and W. Fred Kinsey, Pennsyl- 


nia State Museum, excavated the Harry Heck Rock 
Shelter in Adams County. Flint tempered, interior and 
exterior cord-marked pottery and other materials indi- 


te that the major occupation of this shelter was during 
the Early Woodland Middle Woodland 


i. During the summer, Kinsey plans to spend most 


period 


or incipient 
f his time surveying and testing on the Lower Susque- 
hanna River islands. Meanwhile, the Lower Susquehanna 
hapter plans to uncover the floor plan of a second long 
use at the Leibhardt site in York County 
field 


the direction of Don W. Dragoo will conduct a survey 


A Carnegie Museum, Pittsburgh, party under 


nd excavation program in the Beaver Valley of western 
of 1957, 
n several early Archaic sites located along the shores of 


Two of these sites have also produced 


ennsylvania during the summer concentrating 


d glacial lakes. 
materials of the paleo-Indian period 


The 


the Royal Ontario Museum, the University of 


ONTARIO 1956 season was one of considerable 


tivity by 
‘ronto, the National Museum of Canada, the University 
f Western Ontario, and members of the Ontario Archae- 


gical Society. 
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The Royal Ontario Museum continued to supervise 
the excavation of the Serpent Mounds on the north shore 
of Rice Lake near Peterborough, Ontario, during 1956. 
Several hundred square feet of earth were excavated near 
Kenneth E. Kidd 
states that, “It is as yet much too soon to decide upon the 
of the There are indications 
that the mounds are Hopewellian, 


the eastern end of “The Serpent.” 


cultural attribution site. 
. but they may be 


hitherto 


Work on this site will be continued during 


attributable to a similar but unknown mani- 
festation.’ 
the 1957 season. 

The Royal Ontario Museum will also have a party, 
under James V. Wright, excavating a site in Bruce County 
1957. The site is located in a newly established 


Park 


Archaic), 


during 


to contain Laurentian 
(Middle Woodland), 


Provincial and is believed 


(Late Point Peninsula 
and early Iroquois material. 
Walter A. Kenyon, of the Royal Ontario Museum, 
reports that 2 Iroquoian ossuaries judged to date from 
around 1250 were investigated on Tabor’s Hill last year. 
This hill is a short distance east of Toronto in the town- 


of The first 


encountered in August, 1956, by a steam shovel removing 


ship Scarborough, Ontario. ossuary was 


lirt from the hill. The larger of the two was 13.5 feet 


in diameter and 30 inches in depth; the smaller was 9 


feet in diameter and 18 inches in depth. An estimated 


472 individuals were represented by the skeletal remains. 
According to Kenyon, “Distribution of the bones showed 
that not cadavers, but disarticulated skeletons had been 
interred. Most of these were thrown in randomly, with 
no attempt to keep the bones of one particular individual 
together. Scattered throughout this maze of bone, how- 
ever, was the occasional bundle burial; and 2 or 3 small 
pockets of burned bone suggest that cremation was also 


practiced. In a few of the skulls, the nasal passages and 


sinuses were packed with sand — evidence of an earlier 


burial, prior to their final in the heavy clay 


Hill 


by the Royal Ontario Museum. 


interment 
f Tabor’s Additional work on these is planned 

A village site, believed to have been associated with 
these ossuaries, was excavated in October, 1956, by Uni- 
Norman Emerson's 


versity of Toronto students under J. 


direction. Emerson reports, “the excavation of this site 
nake clearer the pattern of prehistoric Iroquois 


that 


development began in southwestern Ontario in the area 


helps 


development in Ontario. It would appear early 


»f London and St. Thomas and spread eastward about a.p 
1100 


tribe of the historic 


Some of these people stayed to become the Neutral 
1600's. 
the Metropolitan Toronto area and developed a pattern 
such the 
Humber, the Don, Highland Creek, and the Rouge. As 


the centuries passed and villages were gradually moved 


Others apparently moved to 


of migrating up the major river valley as 


northward these people became the Hurons of the his- 
Thus be 


as either ‘proto-Neutral’ or perhaps ‘proto- 


toric 1600's the village of Scarborough may 


desc ribed 


Huron.’ It appears to have existed at a time when Iro- 
quois tribalism may not as yet have come into being. 
Evidence of structures was sought, but no longhouse 


remains were observed. 


Mi 


ind postmolds provide informat 
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In addition to the work on th llage site in Scar 1 Pe - 
borough, Emerson directed the excavation of the Ault ehis 
Park site, on Sheek Island along the St. Lawrence Seaway ~ 
Th Point Peninsula site which has been joint! Pottery in H.W oby Fr te, 
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University of Toronto. The burials were cremations : f Lake Superior. 2 wen nd 
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W ork 


this spring was devoted to the area of the minimum pool 


weeks of salvage archaeology starting in January. 


the Ferrels Bridge Reservoir, centering on the Whelan 
site, a Fulton aspect site with pottery most closely resem- 
ng that of the Titus and Frankston foci. Four mounds 


nd a part of the village area were investigated. 


ASHINGTON, 


was numbered 


Archaeology with indoor plumb- 


among the delights of our nation’s 


pitol this past winter. Limited excavations were made 
the Old Stone House in the Old Georgetown area 


ris is the oldest surviving building in the district, built 


1766, and it is being restored by the National Park 
Service. Working with the architects, G. Hubert Smith 
red and excavated 2 ground floor rooms, kitchen, 


{ another room used as a shop. Among the additions 
knowledge of the physical history of the building was 

liscovery, beneath the modern floor, of a small brick 
ndustrial furnace. Artifacts obtained illustrate 
sects of building use, both industrial and com- 
ercial. Among the artifacts was some printer's type, 


for a use of the structure not previously known 


xhaustive study of documentary sources on the 


© 
Idin 
Assembled by W. H. Sears 
LOWLAND SOUTH AMERICA 
Brazi Peter Paul Hilbert of the Museu Paraense 
Emilio Goeldi” continues his archaeological investiga 


the middle Amazon region. In the fall of 1956, 


visited Itacoatiara and made 2 stratigraphic excava 
ns in habitation refuse that produced large quantities 
ds. Decoration included fine incision, zoomorphic 


anthropomorphic appliqué, red on white painting 


broad line incision. Analysis of these strata cuts 


give some indication of the temporal relationships 
Hilbert 


the cemetery site at Miracanguera, first described 


tween the various decorative techniques 


sited 
tthe end of the 19th century by Barbosa Rodrigues. He 


ports that the during the 


annual erosion by the river 


season has almost completely washed the site awa‘ 


1956, 
J. Meggers and Clifford Evans, both of the Division 


Archeol U.S 


heology, 


Ecuapor. During November and December of 
National Museum, conducted survey 
1 excavations on the Rio Napo, in the eastern lowlands 
Ecuador This area was selected because of the pos 


Marajoara 


Island at the mouth of the 


might shed some light on the origins of 
which Is 
Amazon. € 


ysis of the distribution of Marajoara traits suggested 


mound culture, intrusive on 


ymparative 


strongest affiliations were with the northwestern part 
America and the Rio Napo 


mcation To be 


seemed by its size 
a potential route of movement. The 
gion surveyed was between the headwaters and the 
inction of the Rio Aguarico at the present Eucador-Pert 
der. Extensive habitation sites were found along the 
ver banks where the elevation was sufficient to remain 
above flood level in the rainy season, but the sherd refuse 
indicating a brief 


leposits were very shallow 


period of 


habitation. The pottery complex includes a number of 
decorative techniques also characteristic of early Marajo- 
ara ceramics: excision on plain and red slipped surfaces, 
white paint in excisions, incision on white slip with red 
retouch, red on white and polychrome (black and red on 
white) painting. Vessel shapes and excised design motifs 
also resemble early Marajoara styles 
Marajoara 
Napo complex, but in view of the distance separating the 
The Rio Napo 


was not the place of origin of the Marajoara culture, how 


Certain distinctive 
traits such as tangas are absent in the Rio 
2 areas, dis« repancies are to be expected 
ever. The sites indicate that a large group of people with 
well-developed ceramics moved into the area, remained 
a short time and then left. Except for this large influx, 
the area appears to have been only sporadically inhabited 


by pottery making cultures 


Peru. The American Museum of Natural History has 
made preliminary announcement of the results of the 
first systematic archaeological excavations in the Mon- 
tafia area of Peru, carried out for the museum under 


direction of the late Harry 
f Harvard | 


the Shipibo 


I'schopik by Donlad Lathrap 


niversity. Most of his excavations were in 


village of Yarinacocha on the Ucayali River, 


major tributary of the Amazon. Here he discovered 
pottery and occupational debris indicating that the area 
had a long history and widespread connections with other 


parts of South America. Ceramic similarities with Forma- 


tive cultures to the west and north occur at the bottom of 


the stratigraphic sequence, followed by indications of 


possible relationships with the culture of the Marajé 
region and with Venezuela and the Caribbean. Modern 
Shipibo pottery, occurring at the top of the deposit, ap 
pears to be qu recent in date 
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Cute. The Departamento de Extensién Cultural of 


the | niversity of Santiago de Chile last year invited 


Oswald Mer 


a series of lectures and excavations 


thin, of the University of Buenos Aires, for 
One of the excava 
tions made during his stay was of a cave floor in the 


f Concepcion, which yielded evidence of succes 


sive occupation by Araucanian groups, of which 3 hori- 
zons were recognized —2 prehistoric and one historic 
{ por I itatior b lox al archaeological societies, Men 


zhin also visited the museums of Angol and La Serena, 
as well as several archaeological sites in that vicinity 

The Museo Arqueoldgico of La Serena conducted a 
detailed survey of the (¢ oplapo Valley in its entire exten 
sion from the highlands to the littoral. On the coast 


sites near Guanaqueros and Cruz Grande 


were excavated, and in the neighboring district of Ovalle 


and Punitaqui were explored 


tself, several 


ites of Tuqu 


Cubillos « 


a group of students of the Instituto 


Cotomsia. Julio César f the University of 
Popay 


an supervised 
Colombiano de 


Antropologia during the excavation of a 


recently discovered site at Bosa, near Bogota. Several 


ie 
er Tat 
Dat 
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test trenches revealed a shallow deposit of pottery frag 
ments of late Chibcha style. 


In January, Gerardo and Alicia Reichel-Dolmatoff of 


the Instituto Colombiano de Antropologia conducted 


on the upper Sint River, where many sites 


were located near Tierra Alta and Tucura. Several cuts 


in house middens yielded a large amount of pottery frag- 


ments and lithic artifacts, some of which seem to carry 


on Late Formative tradition. During the month of 


February 


east of 


they surveyed the hitherto unexplored San Jorge 
Near Ayapél 


related to Momil was discovered. In 


the Sinu Formative 


site ¢ losely 


the swampy region between Ayapél and San Marcos more 
than a hundred house-platform mounds were located, 


Although 


associated gold work show 


bordering the lagoons and channels for miles 
und structure and the 
illels 


the pottery 


par with the Betanci complex of the Sint 


of the San Jorge mounds seems to repre- 


sent lifferent tradition 
Ecuapor. Fieldwork continued early this year in the 
coastal area of Guayaquil where Clifford Evans and Betty 


J. Meggers of the | in collaboratio1 


Emilio Estrada, 
1V site Nearby, new sites of 
ulture were discovered, and 


of the Manefi ulture 


S. National Museum, 
several add 


eral 


with made itional cuts at the 


Bushnell’s 
toward the south 
number of sites 
The first Mesa archaeology 
1 on February 7th in the conference 
Cultura Ex Nucleo del 
l The was 
h of the 


Menéndez, president of this branc! 


Redonda or ladorial 


was hel ooms of the 


(suayas, i 


uatoriana, 


Guayaqu conference organized | Carlos 


Zevallos 
le | 


Cultura i 


The following prepared 


ic papers were ce 
livered in the morning session 

Pedro Armillas, archaeologist on a UNESCO missior 
to preserve and protect the archaeological ments of 
Ecua r, spoke on the broad theoretic il pr S tu 
errela nships between Mesoameric and 
\mer terms of waves of diffusion, migration 

al specializations after an initial comm relationship 

Francis Huerta Rendén, Universit f Guayaquil, 
gave llustrated talk on pottery neckrests from Ecua 
lor are restricted to the Ecuadorian coastal prov 
n some 14 examples now known. They were 
ipparent ised for sleeping to protect elaborate hair 
irrangements which are so well shown on the modeled 

Olaf Holm discussed the problem of identificati f 
the gan Atahualpa played with the Spaniards J 

luded that it was an aboriginal ga rather 

hes has been suggested 

Clifford Evans, Division of Archeology, U.S. Nation 


spoke on the Formative periods of Cho 


und Tejar in the Guayas Province of Ecuador, sho 


2 Ecuador 


is traits in these 
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common to the Formative horizons of Mesoamerica an 
Peru, and suggesting a north-to-south movement of th 
early culture 

Museo ‘Victor 


discussed the later periods, called Quevedo an 


Emilio Estrada, Arquelogica Emil 
Estrada, 


Milagro, 


metallurgy, 


characterized by local Ecuadorian ceramic style 
and artificial mounds, and the earliest ceram 
culture, the Valdivia, which is closely affiliated to Tlat 
in Mexico and the Guafiape Period in Peru. 

Betty | National 


nce from recent field work that pottery of the Nay i 


Museum, present 


evide 
River has many resemblances to that of the Marajoar 
the mouth of the Amazon, indicating that the Mara 
culture has its antecedents in the northwest part of § 
America 

Carlos Zevallos Menéndez, president of the Casa deb | 
Cultura Ecuatoriana, Nucleo del Guayas, presente 
paper on the possibility of marine navigation with bals 3 
rafts and other aboriginal boats between Mesoamerica . 
Ecuador indicating that such craft might have been 
not only as a means of migration, but also for establish 
iboriginal trade routes 


American Ethnolog 


Matthew W 


on the 


Stirling, Bureau of 


ommented importance of a better knowledge 


urchaeology for the clarificatior 


ladoria 1 or solutior 
many problems of North West South American cult 
rigins relationships 
The afternoon session was devot to discussions 
larification of various points mentioned in the mort 
and f the interrelationships between Mes 
ymerica and South America during the Formative per 
Pert Frédéric Engel, assisted | Edward Lanning 
he University of California, reports the discover 
new group of some 10 preceram nd premaize site 
Rio Sec yn the Central Coast, 87 km. north of Lin 
Subterra rchitectrure id ficial mounds char 
nes e s well ree titie tT tw 
le Bone and wood implements were found, but st 
rtifacts were rare, except for one basalt point of a hit 
rt known type. Edward Lanning located pre 
ram meter the north flank of the Asia River 
km. sout f Lima. Ten burials associated with tw 
1 de rate textiles, ma I 
und 2 stone mortars were f 
eran emetery discovered | ASS 
the astal ar the first being ne Huarme 


Fossil rem f Late Pleis e we 
ered rf t the coastal ranges between Pis«c J 
he we ca Valle D Vellar t 
stitut Fr Cais s Andines, is present s 
these finds ind has beer ible bring one mp 
mastod skeleton to Lima. No association with | 
emall rtifacts has beer yhser 1s tar 
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